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(57) Abstract 

A process for preparing a coryne bacterium having an 
improved amino acid- or nucleic acid-productivity which comprises 
constructing mutants of the coryne bacterium by mutating the 
promoter sequence of an amino acid or nucleic acid biosynthesis 
gene on the chromosome of the coryne bacterium so as to bring it 
close to the consensus sequence or by genetic recombination, 
culturing the resultant mutants and then taking up therefrom a mutant 
producing the amino acid or the nucleic acid at a high yield. By using 
this process, the expression dose . of a target gene can be adequately 
strengthened and controlled without resort to any plasmid and a . 
mutant capable of producing an amino acid at a high yield can be 
constructed by genetic recombination or mutation. 
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>-fe>-y-7,iB^iJ(ix Diane K. Hawley and William R. McClure Nuc. Acid. Re 
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7siE?iJtts Charles et al. Mol. Gen. Genet 186:339-346(1982)fc:fSffi£ft.T 

/7x>^||| (CS) V9x.>&Gf$Bf& (ICDH) 



7 



WO 00/18935 



PCT/JP99/05175 



Molecular Microbiology(1992), 6, 317-326) 0 

GDHHSfMiafe^Mt^L - ^ U *><*:r UTS 

^rD.'±8B©J:5*M#fc**afi^ X««a*U 

ufcsajfciMfe ufc * o^tpu *n*n©sai g d HiStt £© 

*»M7ftt. ftt. GDH«^©7-D^-^-CD-.3 5^CDDNA^ij^ 
CGGTCAs TTGTCA. TTGACAW TTGCCA-fr&^a^^aK^*^*^^*-^® 
D-NAEWfcfcoT^*^ 1 0««©DNAE 

WTATAAT J:^t^iP, gb< fcfc- TATAATB^J® ATAAT 

-Ul^o -10 iE?iJ©TATAAT«©ATAAT <D»#SU©WC«fe3ft 

■»£3!©-10 E^J-C*S,CATAATO««I© r C j £ r T j fcttifcEfcTOMWC: 

GDH*fi ; F©7 , o^-i'r-i!5iJI±, HifttlO Sahm et al. Molecular 

Microbiology(1992), 6, 317-326 fcffittSnt* p. X. K*JM 1 
Tisa-. <JDH»fc*S<*©E*l^ Sahm et aL Molecul - a 
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■ PDHffl7n^-atl±v - 3 5 «*St TTGCCA E5»J£tf/Xt±- 1 OH 
ttfc TATAAT E5!I**UT*5 0, rP^-^HiifeftES.^V^Jft*©* 1 *^ 
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(1) #S£gSi0:7D^-£-£8^GDH»£^©{tS£ : 

1^5 (Molecular Microbiolgy (1992), 6, 317-326) o 

MOT&So EUt^-f <fc-5C "Bacterial Genome DNA purification kit" 
(Advanced Genetic Technologies Corp. )Cio'^tlILife3 l> 
^ATCC13869 J*©3fefi#*fe?'£8§!i: U GD Me^©±«T^T* P C 
Rfc^iifc^ififlU »^¥ri*mbfe^Cs ^M7"7^ HpHSG39 
9 (%mmm) © Smal MMAUfco W:^©77^^ K© Sal IMC 

-j ^^mmm^mmmmmm^^y^^^ k psak4 

d Hift-e^f ©JiSiifflao^ ^ ^- h lt ie« 1 ^ 6 ic^-ria^j^?^ 4 

•?-*m^ZZtK.£b. ±iE© - £©fc©;7'D^-*'-IB^J£8^GDH»fc : P 
^lilt*^i»7"^; h' pHM1519(Agric. Biol. Chem., 48, 2901 
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(1) gltA3_e^©^D— 
3 'j ^Sii®^x>i«i^3 - gltA o_affiWtttt.t: 

'rafcipCSnT^S (Microbiol. 140 1817-1828 (1994)) o 'o«J^UC 
E*J#^7:fcJ:tf^ Bacterial 
Genome DNA Purification Kit( Advanced Genetic Technologies Corp. )*fflV^. 
C ;^f'J^' ' ^ * H * ATCC13869 ©jfefittDNA £!l^b£o 

DNA _ 0.5/ig. IfttiTtV*?^******** lOpmoK dNTP 
mixture^ 2.5mM)8^U 10 x LA Taq Buffer (^v@3t) LA Taq (.i 

as) 2u c««*ftin*.T.±« so^i © p(a sjiB*&«»Vfe.o -©JsUfc*** 

_^ ;l/t ^^_TP240 (__*!) -ftv^ ^94°C.30#s 55«C 15 

72°C 3 £©*4*T? 30 9)W PCR fcfirfc^v gltA .»firFS.fctf* 
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mm® supreco2 izxmm^^m^mtLtzo ¥i«ftft$iits© 

Blunting Kit fc«fc DfJ&ofco Ztit P HSG399 ft Smal t^ib 

fc*0£ig£U5t*£Lfco aSK/i&ttSaJittSl DNA ligation kit ver2 IZX 
fite-otzo 3MSbfc8L ^v/xUtT-3U.JM109(D=i>tx>h-b^ (3«3i " 
aSS) ftffl^TJ&SM5&ft?TVV IPTG (r;7Dt:iV-/3WA'^ hb'^y 
S/K) 10/zg/mk X-Gal (S-^d^-Hdp^ > F'iil/-/3-0-*7^ h-> 
K) 4 0^g/mlOT^D7A7^-3-;i/40^g/inl ft^tr L igife (M? h hU 
7*r> lOg/U M h^** b 5g/k NaC15g/K 15g/h 

PH7.2) C^u'^«m fflSCfca6©3n;z-ftttD±W\ ^or 

Stl, 1992 30 ^MT77^^ F^IiU #J|Bil*JfeElftftfifcU ® 2 t 

*i-$8igi*£ttEfci^^fc3*©* phsg399cs t^H-feo. 

(2) gltAT'D^-^-^^P^A 

gltA 7d ^-^ -iiAOgliACIiSIMI© Mutan-Super Express 
Km ftffl^fc. a<*tt&*fcftWTfc*r.'pHSG399CS ft EcoRI,SalI -C^±»* 
U gltAfcfc^ ft^tr EcoRI-Sall irttftMU dtih pKF19kM ft 
EcoRI,SalI T?^^li¥UfcWfM-fc*a«gtfco JMSbfcSU x^xUtT • □ 
■J JM109 ©3>Kr> b-fe;V ftfflWTJ&fHE&ftfT^ IPTG 1 0 a 

g/ml, X-Gal 4 0 ^g/ml sjtf*^^ 25/zg/ml ft^tf L JgifetgffiU - 

fttffco ff^^«^e>r^^ bftHMU gltAifife?ft^%«ftpKn9CS 

pkfi9cs zmmtts i^'ju-^i <k mm^i rt^-r 5'*jus 

U >^b-&fi£DNA £ Mutan super Express KmttJSO selection primer ftfflOT 
PCR ftfr£ofc«,-'£© PCR iftWxi/xy tT^ij MV1184 ©3>K'r 
> r-fe;v <Z>J&HiE&ftfT&^ v> 25^g/ml ft^tf L ig*fe 

c^u -fftigit^ tb?it;fcnDx-ft^D±tfs I^p^iu J&K 
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f&DNA fcffi^T Sanger (D^m (J.Mdl.Biol. ,143, 161, (1980)) T« gltA 

* - ^ okmrnm z&fevtzo mfamz&, ^siE^j©^^^^ Dye 

terminator sequencing kit( Applied" Biosystems) £ ffl ^T. Genetic Analyzer 
ABI310 (Applied Biosystems) 'TSMftbfco gltA 7'D ; t-^-pWI7(;^ 
■tmmzm&Zftfc&V)*^ ^n^npm9CSl,pKF19CS2,pKF19CS4 h&~3\-ftz. 0 



7 





. -35 mm, 


-10 


PKF19CS 


■ ATGGCT 


TATAGC 


PKF19CS1 


ATGGCT : 


TATAAC 


PKF19CS2 


ATGGCT 


TATAAT 


pKF19CS4 


TTGACA . ■ 


TATAAT 



(3) gltA ■7'^^ 5. pcomm , • 

(2) t-ilbfe .pKF19CS,pKF19CSl,pKF19CS2,pKF19CS4 ZZtl^tl SalK 

= K PAM330 (^§BBg 58-67699) K pSFK6(J|$fig¥ 

ll-69896)£ EcoRI, Sail S%±^m\, > -tlh gltA 2.5kb <£>KfrJt£^ 

tebfco a^bfe^s x;>x ij t7 .pU JMlO90.=2>b'^>b-fe^^ffl^t^ 
£ME&£?rlV IPTG1 0/zg/mU X-Gal4 0 /zg/ml ;M*t Y ^ > > 25/zg/ml' 

itfc^ * ^tr 7* ^ * £ K * * ft f ft pSFKC , , pSFKCl , pSFXC2 , pSFKC4 h b fc o 
(4) '^SMgltAr^X^ U^SJffl®t*|t-$CSfS3SS©M^' 
±13(3) -e^bfcT"^^ ^ KSrHiv^f.'J^A • h7T — *>* 
A ATCC13869 tiXl/fc. UtttfJfcfcJu ^Wl^fcfcffl^ (^H^ 2-07791) , 
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25/zg/ml i/>£^& CM2B :71/ — h*£ife (A* h 

hU^hV lOg/h A£ W-3. h^T. h^^7 b lOg/U NaC15g/K 
10/zg/U ^ 15g/K PH7.0) T\ 3rC£T*To£ 0 -BfcigSi^ mSibfcnn 
#^D^-MUpSFKC, pSFKCl,pSFKC2,pj5FKC4£«ft-fSB 
n&Wkfo%Zti?ti BLCS,. BLGS1, BLCS2 j BLCS4 tZ^Vtzo l^WM^W^U 

CJS#£«S7Ufco £*ift&j§<i>U K#&#«lbfco iftfi 200m <D1T»# i 
>Wti- h 'J >>A£^fr 50mM© h »J^II» (pH7.5) CtailLfcO^s ^fif 
M^^ilU^W^^ff^ofco ^W«T0MY©UD-20ni<tofeo jg^ 
lOOOOg (IT 20 #Jgii>£f?&if\ *»®^$:m!3l^V^fe*)©^M 
UMi: bfco "S'xyK^fl&OiS&fPSISH: (Methods Enzymol. 13,3- 
11(1969)) iaf^oT^aSiK JltfttCfct TisHCl 100mM(pH8), DTNB 
O.lmM, 5. >m± h U £ A 200mM 5 7 -fe *-.;!/ CoA 0.3mM £<atf£Jfo*&£)!B 

gf^M^iQU 30*0 1*^ 5 412nm ©ift#&©Jt*£ UttftftSflr U-3210 

'gfiSiajK©S!l^tH: Protein Assay (B10-RAD) SJfl^fco flPflfiRttt.'F 
ifli^r;i/7^ >£ffl^fco «^£l!9£*vro gltA 7d^-^- 

tJt^T gltA 7m*-*-&mfo^&t *>m£jmMt£&&-£&ls'Z^Zz 

viit 

50. g/1 
1 g/1 
0.4 ng/1 
10 mg/1 
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20 ml/1. 








0.5 mg/1 








2 mg/1 






dABS/min/mg 








6.8 


1.0 




BLCSOO 


38.8 


' 5.7 


.1.0 


BLCS01 


57.1 


8.4 


1.2 


BLCS02 


92.5 


13.6 


1.9 


BLCS04 


239.4 


35.2 


4.8 


(5) 









5-7491) o CI CtT'ttu U ^M^Sp^T-^OltM^Jg^t^T^ 5 7" 
I"^*-£UTpSFKTZ (^11^ 11-81693) &MMfc P gltA 7n 

^— ^-iB^Ji: LT pKFCSl',pKFCS2,pKFCS4 £ Sail 43 «fc V BstP I 
fi*^bbfcfc©.fflV\ Ztlt pSFKT2 & Smart?^^^i?bfe*CD^3E*gUfeo 
ISbfc^ aii/k U t7.- =i U JM109 CDzi > > h -fe ;b (^fiiittSSi)' 
lAT|£SfeJ&£fTl\ IPTG1 0 /zg/ml N X-Gal4 0 //g/ml J&Z^^-f f> > 25,/z 
g/ml £^*r Llgifetz^U -Bfe±0#^, ffl^Lfcfife'O^n^— £$$7t>±-tf\ 

gltA ffifc : ?&^*fiaKJ8gi4i'-\* b;i/^*— &^n^n psfktci, pSfktc2, 

PSFKTC4 £.%-3Vtz 0 
(6) '^^MgltA 7"D^-^-(7)^fe#:^(^#A 
pSFKTCl, pSFKTC2, pSFKTC4 $^n7U LVn'^t 1 U A • 
>*A FGE2 ^Sfclfe#:©'jSiRfcfcs 25/zg/ml © 
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ioi-^ji/yz^ts cm2b yu-hmm^s z^cizT^-Dtzo mx'&, m^ntz 

Cm &m%mzTt%m Is tzfe, 2Sjug/ml(Dti±-v^^>^tsCmr 1/ 
-hfz, 7V-h&tz*) 10 3 ~10 5 cfu h& bfcflH-^rU 34°C(C 
XigmLtzo S6I§S77^ b*£{£&bfcttfci\ «ic7)?gaf{i7'7^^ 

MC^^^ K DNA £ffi&3&A,£*£fcy:s □Dr-SM TZtz®, MMt 
ZZttfT-ZZo ffiJjib=Jn--£i<jr,±f7\ #un--^bfc 0 £«<fcD 

*££&dna£mu ztizmmt uTia?'j## 8 hiaswt i 3citr7^ 

&&*l|5|ift&3I$;U;: < £ gltA S^Cifi^t, Sglfttr 

3 7^ gltA Mfc^ftmfr&ZtiT ^ 2> z. ttfmZtitzc 

pSFKTCl.2,4 cfc ^mm^tltz^^tl^timSlU BLCS12,BLCS14 h%-3tttzo 
(7) gltA7-D-e-^-a^CD^ 

mmmk^z x & N giu m^mm^/otz blcsik blcsi2,blcsi4 & 

7°l/-ht#^ MU 34°CT*t§«-r5o hd=-M^ 25/zg/ml cd*^- 
v>f:y>£^& CM2B.7-1/- M:i/7*'J* U 34°CT-tg#-r§c *± 

S^St^TT^ T-fcffl^T PGR £=tt&^ gltAae^KfM-^HBISlLfeo f§ 

^tLfctiifiirM-tt^MiitaM© SUPREC02 tTftMbfc^ 1 3 £mt 

^bfeo it 74»O pKF19CSl iilRlUrD^-^-E^J**^* GB01, 

PKF19CS2 tl5jb7-D^-^-lE^iJ^^o^^ GB02, pKF19CS4 2;|5| b^P^E-* 
-IE?!l££>o|fc& GB03 tZ^tttzo ZtlZOmrte, m&fcfrb'-f^XK K£ 

.tvfia-rs gitA ae^^isim-rsRis 737^ Ft«fc ^mxbtz^mo) 

, gltA jtfc^fcfc&fitfUitg-tK ^fegSfitiUifc&ofcMS!© gltA 
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(8) gitA7p^#-£n&<D9^>m&fmmw&m%. 

(7),T»e.n&FGE2, GBOl, GB02, GB03 FGR2/pSFKC (4) iztm 

wTo gitA y°^^-^-mi^mit^<DmmzttL^^>m^mm^^±w 



1 0- 



33 'Bk 


dABS/min/mg 




FGR2 


. • 7.9 • 


1.0 


GBOl 


9.5 


1.2 


GB02 


15.0 . 


1.9 ■ 


GB03 


31.6 


4.0 


FGR2/pSFKC 


61.6 


7.8 



±ib( 7 )-em&istz&m&m. 1 it^r^©«ig«jg%fc&au 3i.5°c(z 

24 ^FM^^±s«LTfi^«*f#feo ii nzm-rmmo^m^m^ soomi 

§*77Si;t-77-^^-|; 300ml -f o b JnMS b jfcgL . ±SSgig 
40ml mmistzo 800~1300rpnu iimS* l/2~l/lvvm t U ig 

«SJg 31.5°CT-i§#^li^U^o t£?g?£© pH Ii7>^-7*^f 7.5 IzmW L 
fc 0 tgi^ifebt 8 ^F^^t.37°C(z^7> L£o ^-fn* 20-40 

^O^s Stl 2(z^-Tcta^ GBOl ^ FGR2/pSFKC tfL5 GB02 ^ 

GB02 IfcT'fct L-^;i/^ ^ >^©^1iS^Wlp]±^©enfco J^±6DCii J: 
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1 1 



mm 





50 


6/.-' 




8/ l 


KH 2 P0 4 


.1 


g/1 


2 


g/1 


MgS0 4 -7H 2 0 


0.4 


g/1 


1.5 


g/1 


FeS0 4 -7H 2 0 


10 


mg/1 


15 


mg/1 


MnS0 4 -4H 2 0 


10 


mg/1 


15 


mg/1 




20 


ml/1 


50 


ml/1 




0.5 


mg/1 


2 


mg/1 




2 


mg/1' 


3 


mg/1 



mi 2 



FGR2 
GB01 
GB02 
GB03 

FGR2/pSFKC 



8.9 ' 

9.1 

9.4 

9.4 

9.1 



4 n y *m7)i$ < >m£mw<D icdh rot-^-iiA©^ 



( 1 ) icdjifE^<7)£p-x>^ 
ZfriZ&tlTUZ (J. Bacterid. 177 774-782 (1995)) 0 tCM 
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7 T-y A ATCC13869 DNA §iSi: LX PCR £*t&1\ icd ilfc^ 

ib'j:^©7Dt-^-$ ^tsm 3 Kb P .© dna km- * it4§ b fe 0 m ^ n fe mm ffi 

HiiEcoRI Jzt^^#PU CtihpHSG399 (SM3t) £ EcoRI 
& b^lg Lfco j&iKLfc^ '-xi/a "J h7 • n U JM109 > tr^> h 

-b;i/*fl3WT^tetfe^ffV^ IPTG1 Oug/mU X-Gal 4 0 ug/ml JSlUVu^j*' 
? ^ — ^-fr 40/zg/ml L ■igJfrfc^rU — W^iSH^ ffi^b'fca£©zi 

n --^^ & ±^* ; • i$rin--frMu : 'ftmmm*®tzo . • * ' 

' 'icd j*fc^£lfr 3 7*5* * K&pHSG399icd t%tttffe<, 
(2) icd 7u^ — $r — xCD^^zgA 

icdit^©iEB^rD^-^-©{4fi(±^^nTv^V^o ICDH £ 

ICDH ATG fr£>±^j I90bp (^-©7ot-^-) 70bp 

icd &£^±M^©£g£AtttSS^fSt8!i© Mutan-Super Express Km % 
ffi^fco JI^&;&&&^T{::^-f 0 pHSG399icd £ PstI t^ff b, icd % 
fc^©7--n^-*-£^tr p s tl Bft/t£PM.U cfti: pKF18kM (^iijg) £ 
PstI Ir^UbfciM-h^mto jc^i U t7 • Z3 .9 JM109 

©=J>h-^> *^V^TJBKte«ISfT(r\ IPTGlO/zg/mk 

X-Gal 4 O/zg/ml v<*>> 25^g/ml Satf L SJfefc^U — flfcigH 

pKF18icd tZ-rStftz. 

P KF18icd ItMmt^s 1B5U#^1 6, 1E?'J#^ 1 7 S I2?U#-^ 1 8 s IB3« 
^19, !S?U#-Sf 2 0 N I2?ij#-5f 2 1 fc^-r' 5**ig U >mib&m 'DNA t " 
selection primer W PCR ■S-fr&o.fco ^© PCR l^T ^ :n V b 

T-mj JM109 ©n^'tr^^'hiz^co^efe^Sfr^^x £:^^>> 25// 
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g/ml £<at? L i&jfefcgfiu -Mi%m'&, tiiSlbfcn d --£ftl D±W\ 
d--^1U Jfc»&tt£f#fco JKSteSii*:«t»3 7*7^* KDNAS33SIW IE 
n $ -t 2 2 l: ^t^S DNA £ ffl WT Sanger © £ £ 
(J.Mol. Biol. ,143, 161, (1980)) X icd 7"P^-*-SI$®jtS|S?iJ£&;£bfco 
s.^flt)(c(i s ^SIH^J©^;^(- \± Dye terminator sequencing kit(Applied 
Biosystems^ffll^T Genetic Analyzer ABI310 (Applied Biosystems) T*i?#r 
Ufco icd 7'D€-^-|W7 fc^lrffi^Jfcg&^ftfcfc©** *ti*tx 
PKF18ICD1, pKF18ICD2, pKF18ICD3, pKF18ICD4, pKF18ICD5, pKF18ICD6 t&~3 
tttzo d©-5*>s PKF18ICD2 £ PstI T'£:£#PU icd jftfc^orn^Er-^-fc 
^tr PstI BJrtf-fcWSUU ^fti: pKF18kM £ PstI T?^±##bfc»rJt 

'^Mlfeo ■•Jjtlgbfc^ x«>i U h/ 7 ; n U JM109(Z)=!>t:7 1 > h-fe;u (S 
viaattS^) *fflV^BBtts«i$fTV\ IPTG1 Ojizg/mk X-Gal 4 0 /ig/ml 

^>> 25,ug/ml £#tr L JgifefcgffiU -ffti§#£L tB^bfcfigOnn 

^-£ttD±w\ |3b=-^u BK«»sf#feo fimmmmftby? 

KfclBKU icd Jte?©7*D ; E-^-^^tf*)CD^ pKF18ICDM2 
feo pKF18ICDM2 JtMMt ffitf!l#-5 2(K IE^J#^ 2 Ifc^f 5'3fd$ U >|g 
-fb^ DNA h selection primer PCR £=fr tt^tzo Z.CO PCR k$j£JB^T 

> 25^g/ml fc^trLigifefc^U -Bfci&itf3L m^bfcziD--^iUD±(fv 

lH?'J#-^2 2£^T££MA£ffl^T icd :/D^-*-^©j£SI2?iJ£&£ Ufc 0 
icd ■7 , D^-^-fI^^a 1 3 t:^ti?!)t:li^nfc*)©^, ~*ti*ti 
PKF18ICD25, pKF18ICD26 t%-0\+tz o 



1 3 



T'D^E— 1 



7*0^-^-2 



-35 



-10 



-35 



-10 



PKF18ICD 



GCGACT 



GAAAGT 



TTTCCA 



CACCAT 
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ttt» HOT A T\ A < 

pKF18ICD01 


GCGACT 


TATAAT 


. TTTCCA 


CACCAT 


pKF18ICD02 


; TTGACA . 


TATAAT 


TTTCCA . 


CACCAT 


TrT» HOT AT\ A O 

RKF18ICD03 


. . TTGACT. 


TAAAGT 


TTTCCA. • 


CACCAT 


T7T* HOT AT\ A A 

pKF18ICD04 


AAA! /~i m 

GCGACT 


GAAAGT 


.TTTCCA 


TATAAT 


PKF18ICD05. 


GCGACT 


GAAAGT . , 


TTGCCA 


TATAAT 


PKF18ICD06 


GCGACT 


GAAAGT 


.TTGACA 


TATAAT 


PKF18ICD25 


. TTGACA . 


TATAAT. 


. .... TTGCCA 


. TATAAT 


PKF18ICD26 


TTGACA 


TATAAT 


TTGACA 


TATAAT 



snsttihit^ ffim\fe&mm-?:&2>z£ s n smft^zti 

T&rSIWSb <i&TLte^z.h, ^y ?y^> }z<D}x.m&te\,^z.h, Stents 
u. U © /? # 7 * h -> fc? (LacZ) fcfc j£ < 1/ sjf — * — £ b T ffl 1 > £ ttT £ 

D^ ^ 3 u ?w r u a i i ® (i a 7 ^ h — xgfbt£#&v>£ h/tp£ 

(J. Gen.Appl. Microbiol., 18,399-416(1972)) . 1/ — dife^ £ bT LacZ 

^ffl^.2»©^ftMT$>2)^*iJiTb^o ^CT% LacZ £ l^-^-itfS^h bT 
»^77 = h* pNEOLtD^^tf^o^ (123) p i^T^Oiifi^MtlH 
"To IS?'J#-^2 3 N 2 4.{z^-r^ DNA ^-fT-^bt E. coli 

ME8459(ME8459 fct N S^©a3i»lS^W^0f i-.^ffE^tlTO & )fr<M# £*lfegs 
MDNA^iih bT PCR &o£o PCR^ttSmal, BamHI "C%±ftm\j 
tz&, pKF3(5@M)£HindIII T^§¥ b¥ff *$SHb bfc * b£o Mig 

b£f£> xi'x U t7 • =( U JM109 (DZ2 >fc!^> h-fe;U (^SiithlO Sffli^T 
Bn&Wk%if\<K tii-vj 1/1/ 25Ag/ml L igifetzMTt? U — Bfc*g#^ 

£ * ^ K^i^Mbs pKF3nptII hbfco ^fc^n* Sail T#3?U - 
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15X PSAK4 MM® 1 (D (l) ^PlitlUT Smal.Sall X^ftML^m^m 

m&%ttStZ>o ^dp-NEO £ SmaI,Sse8387I X%±fiMh, dfth pMC1871 

LT N MfflJ© 8 7^ y^£^£U£ LacZ £^-f5=i U *S* 
ifflB^-emMRJI^^^ b;i/-^ *-pNE0L £$§HL7V (03) 0 
(4) £fiM icdrD^-^-r£14cDiiJ^: 

. (2) -e^bfe^S^ icd y°n^-$-Z%?z,7=;X^ K pKF18ICDl, 
PKF18ICD2, pKF18ICD3, pKF18ICD4, pKF18ICD5, pKF18ICD6, pKF18ICD25, 
PKF18ICD26 pKF18ICD £ SacILPstI X$Z±frMLfz'&, ¥ii**i*tfbU 

pNEOL £ Smal XtyffiLtz&CDt&l&Ltzo ■ JftgUfc&N xi/xijt7 • u U 
JM109 CD=i>fx> h•fe;^^fflV^T^BSgm^^T^/^^ IPTGs X-Gal, ^D7A7 

--£«jt>±w\ ^3D--^bs mmmmzmzo 1 

ff;iTO3M*fr £ 7*7 * ^ H U ICDH i: LacZ (Dm&tzMZ < 
fta£$f^©&©£s pNEOICDl, pNE0ICD2, pNE0ICD3, pNE0ICD4, pNE0ICD5, 
PNE0ICD6, pNE0ICD25, pNE0ICD26, pNEOLICD t Ltzo dft£>©7"^ ^ h*£ 
£U pNEOL $iM^;i/XSCT7b t^?^ y .7 A • 77 h 7 7—^ A 
ATCC13869 £#AU£o ff^S^^OMiRii 25/zg/ml ©T^x^f i/>#£Tf X- 
Gal 4 0 ug/ml &^.tf CM2B 7>- hi£ift (A? h h U r h > lOg/K ^7 
-^hx^^h^^h 10g/l v NaC15g/K f^7 e -> lOjug/U 15g/K . 
PH7.0) T\ 31°Ct3T^ofeo -flft^a^ Mb/r-in--^iUi9±(f N #u 
n ~ b pNEOICDl, PNE0ICD2, pNE0ICD3, pNE0ICD4, pNE0ICD5, 
PNE0ICD6, pNE0IGD25, pNE0ICD26, pNEOLICD 2>BWU&fa%Zft? 
ft BLAC1,BLAC2 BLAC3 BLAC4 BLAC5 BLAC6 BLAC25 BLAC26 BLAC,BNEOL t%-3tt ' 

tzo bneo ufrmmfc&m±t^xm&(Dzin--%Bm\sX^tzo cft£>© 
mnmrnx ^ mmm 3 ( 4 ) mm^mxnmmm^mm Ltz 0 tztz u m& 
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■.<Dfo&-jS&-&mmiZ&mffiffi.}i bTs.Z-Buffer(KCl lOmM, MgS04 lmM, 2-ME 270 
^1/lOOmM.NaPi (pH7.5))£ffli^fc 0 ;. LacZ ©rSt4©?|iJ^(iJ^T©^ii^^Tff 
3&o.fco Z-Buffer hffig#ilM£?l^ U &»£0.8mg/ml fc&SioC Z-Buffer 
i^ibt ONPG S»b. 30°C.tc.43'tt.S- 420nm ©n«jg©ii7x£ B AZ^T^jfe 
St U-3210 T$J£bfcH& LacZ:©*5£i: Lfco" £fc N ewaiJ&CDM 
^tcii Protein. Assay(BIO-RAD)£ffl^£o SSttt^Jfii;^ 7* 

ffiV^o 4{c^-To icd rD^-^-!:^^t§ ICDH-LacZ 

£ £Sg3t bt 3*fcfci; N IHllM© ICDH-LacZ ffls^g "^^^ bT 

ii4 





dABS/min/mg 




BNEOL 


Not detected 


■ 0.0 


PNEOLI 


42 


1.0 


BNEOL 1-1 


84 


2.0 , 


BNEOL I -2 


168 


. 4.0 


BNEOL 1-3 


80 


1.9 


BNEOL I -4 


126 


3.0 


BNEOLI-5 


139 


3.3 


BNEOL I -6 


84 


2.0 


BNEOL I -25 


168 


4.0 


BNEOL I -26 


170 


4.0 



(5) ^mMicd mi^CDUJM^^iy'^X ^ h'^(DmX 

=i 'u %mmmtix : z<Dm!&&&mm&&T~}tb s 77 * * k^*- p sfkt2 (km 

¥ 11-81693) Zm^tzo &mm icd ro^-^-IB^iJh bT. (pKF18ICDl, 
pKF18ICD2, pKF18ICD3, P KF18ICD4, pKF18ICD5, pKF18ICD6, P KFICD25,pKFICD26 
£ PstI T-^±#fl¥U pSFKT2 & PstI X*k±&m bfc & CD£^*± bfco, 

SlSbfc^ xyiiJh7oiJ JM109©=!>f5 1 > h-te;u (^ffijg*±®0 &m 
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^■tJfcSME&fcmv IPTG1 Oug/mU X-Gal4 0 ^g/ml Stf*:*-^ $/> 25# 
g/ml £^tf Ligilfc^FU -Kfeig#& N SimLtzB&(Dzin--%m?)±tt\ 

icd 7u^-$ -Z<£tsU%.m%&i/^ Y )V^^7 ^-^^fi^fl pSFKTIl, 
PSFKTI2, , pSFKTI3, pSFKTI4, P SFKTI5, pSFKTI6, P SFKTI25, pSFKTI26 £%-3 
\-ftzo 

(6) ^STicd rp^-£-©^&#yN©^X 

(5) -zmm^tzy^.x* ^^^n^tiyu^^^^v^A -7^7?-^ 
>^a Gmmznmjvix&T-mxLtzo w&m&owm. 25^g/mi cd± 

j-^Jisy^tS CM2B (n? h > U 7* h > 10g/l, 

h^^r^ h^/7..h I0g/K NaC15g/l s h*^> 10^g/k »3£ 15g/K pH7.0) T\ 
25°C(3T^Tofeo ^A^L f#£>*lfc$£ CM2B rtftigfiMCTlgli 25^ 
g/ml v>f$/>££tr CM2B 7" Md. T'l'-Nfcfct) 10 3 ~10 5 cfu £ 
^Sct^lRUfe^^^L, 34°CiZT^#Lfco Sg««7*7 7s^ K£{£& 

r>±l? s |3pr-^bfe, Cl DM £$mu cnSiltb 
TiE?iJf|-5f 1 3hlB?'J#-^l 5 13^1-7*7 >fv-Sffl^PCR*ff«:V\ 3 

(7) icd 7D^- ^-IMOM 

i/>^g{4^^^ff bfeo 7*7 7s ^ KHfr&»£ CM2B 7U-ht# 
IRs ML, M°C-CtmtZ>o uu--M^, 25/zg/ml «>>£^ 
tr CM2B 7*U-h{cl/7 , U*Lx 34°Ctrtg#-r5o ClOfct, Hj^'f 
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^ 1 5.(3Uto-r^^-f ^-.^fflvvr pcr %ftte^icd : mttmti-%mmi,fc 0 m 
$.nfcmMtim±%mm%.m<D supreco2 ctintfei, n#j#-t2 2i^r 

? r ?4~'?—&m\,)X*>—'r>x fcfo £ fr & I ^ s © rn^- MM © IH^J & & 
5£b£o ^CDfgJPL pSFKTIl, pSFKTI2, , pSFKTI3, pSFKTI4, pSFKTI5, pSFKTI6, 
PSFKTI25, pSFKTI26 S*<7) icd ~T D -E-^ —WfiteM^ GCOl, 
GC02, GC03, GC04, GC05, Gc06, Gc25,£t>* GC26 h£ottfc 0 1 £ft£©&T?fci\ 

«fc 0 *A LfcgSlIM® icd Afc^tf%i&&±lzm D . 7c*^fei$:± t o £35£ 

( 8 ) icd V^cc>TO7j<^^^rStt^J^ 

(7) Ti#^nfe8^^?>t>"{3 gb62«^^mm3 (7) imvxmtmmzv 

TisHGl 35mM(pH7.5), MnS04 1.5mM, NADP O.lmM,^ V^m>i? 1.3mM ^^tfS^& 
rt{-ffl^^r«$:»Lv 30°CfZj3(^?> 340nm ©P^^Jg CDii^S g^^^^jgff 
U-3210T?SiJ^bfcfii^ ICDHcDrS^h L^o ££ v ffliltOiailtCi^ 

Protein Assay(BI0-MD)£flH^ o Mmm&mz&^&LmT^?' $ 
i^£o ■ajS^S^l Sizfrsfo icd rD-e-^-a^^^cD^^itu^ v 



$15 . ......... 

dABS/min/mg fflttfefe 

GB02 3.9 1.0 

GCOl ... 8.2 - 2.1 

GC02. : 19.1 . 4.9 

GC03 7.0 1.8 

GC04 12.5 3.2 

GC05 19.1 4.9 
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GC06 10.5 2.7 

GC25 30.4 7.8 

GC26 : 24.2 6.2 : 



(7) x*®.mLtz8fo*. fi«y3 (9) mm^mtmm^Lxtmvtzo 

%<Dm^ St 1 6 IZmtXo C GC02, GC04, GC05, GC25 JkVf GC26 L-£* 
^ >m(D!Um\Bl±i?mV)t>tit£ 0 icd 7D^-^-Cgi^#Al ICDH fS 
t$ £ 3 fg^± t 3&#> 5 d £ 7? »JEfcf« £ & <0 o Z> z. t &w£ titz „ 



m 1 6 

MM L-y)i? s >mkn) 

GB02 9.2 

GC01 9.0 

GC02 9.5 

GC03 9.1 

GC04 9.4 

GC05 9.6 

GC06 9.2 

GC25 9.9 

GC26 . , 9.8 



*81Ik MM££tm^S©tvi/t">i^t Ko^t- fe' (PDH) © El 

m'S'T^ 'i S-^-j^Ln Advanced Genetic Technologies Corp. Bacterial 
Genomic DNA Purification Kit iXM&Ltz7'\s tV^^- >J £ A • 
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■h7xjW>^A ATCC 1 3 8 6 9(D^MiifcU PCRf^D^ 

— (A>'j-x-ij^i, * h v>7i/x s 1 9 8 9^) 8mizmm$n 

5. $Jl. 3^^D^-X^DDNA»T>t^il|iLTV^SClhMBJbfeo If ^tlfeD 

^^frofeo J«IB?'J®&^yu DNA Sequencing Kit (Applied Biosystems 
Qmy zmuT Sanger (D^fe (J. Mol. Biol., 143, 161 (1980) 

#^;frofcCDT\ PCRtJ: DliiUb^DNAifitttrutfy^^U^A ■ 5 £ h 
■ ^^-^ >^A7"l/t*A^T U t>. A • h 7 AT C C I 3 8 6 

9 CD bVl/ 1 >gg^ t h*n tf © E! -9-^ - »y h & =j — K -f § pdhA aUS^CD 

^.d— — >^©#*£y; N Virtp^V 7A-7^h7 >^ A AT C C 
1 3 8 6 EcoRI, BamHI, Hind III, Pst I, Sal I, Xba. I 

mmM&m^ 2 1 ^xmivm^ 2 8 tz^ btr^ -i -?-%m\ tm^s.^ 

n — ->^"T5feto^lB^J#-^2 9^cfctKIB^J#^-3 0t;^bfe77-f 7-p 
tv'LA'PCR in vitro cloning Kit (SSiiiO £ffl<^T^ n-- >^*&fTo£o 

hT -PCR ±Mt>{± EcoRI, Hind III, Pst I, Sal I, 

Xba I f/ifbUtiM-T^n^n^ 0.5, 2.5, 3.0, 1.5, 1.8 ^D^-^o D 
NA »f/t#Ji4i£*W ZtzT^Ufrte BamHI, Hind III, Pst I T"$HbL£®rJt, 
-C'^fi^tifo 1,5, 3.5, 1.0 drD^— DNAKrit^tiilii^nfecDT-. CI CD DNA 

£>fc:#j 920 T 7 ^ sWt<D'$r—y°y • u-^ • ;y u-A#^£*i,T 
nSMcDT^ y.^lB^J^^CD^Ma^^CDtiVl/h^^b FD^t- if© E 
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Aify'U U t>k • =?y h7i;M>n ATCCl 3 8 6 9 CD f;i/tf 

Vlg^ b K nyt-t;® El - y h £n- ]f -£3 pdhA Ste^Tfe 3 Chtf 

3 1 iZmtM 0 W.5o lS?'JiiIB?'J#^- 3 1 ©IE?0t{± N 

■ ^ - >as«±n*& ^ k > -t? * s atg £ r 5 t z #> $ > ^ ? comm. 1 1± 

< *P <b ft T £ ■ 0 _ x ' ± IB > 9 K © 1 4) N J CD p< ' * ^ > j&s 
5E.DXoaRriH4***5o .fc£U IE?!ISIIE?'J#^- 3 1 t^bfcATGcD6^-^ 
±Si £ GTG ©IE-50 .b x cI^^T^y »1IIR $ nr V ^ S qjf Ett 4,^5. j 
fcx ^M&^ffe©t»^0tf;i/t>Kxh.h*D^±-HfJ± N El, E2 £ E3 
O3o®1t^y h- ?>-flf fift^f tl-T ^3 1) . dft£,£n- K-rSStfc^fcta-^P 
>T*&£££>*fa^\ CwCSS o£ pdhA jtfe^©T^ 3 

X + (3{if;i/t>^b Kp.^^— tf©E2iJi(>"E3 fl-T^^y hh#x.^tlS 

7xiM>n AT C C 1 3 8 6 9 ©tVbbVg^t VCD E2 £.«fc 

V E3 -9- y'=L - y M2^£ft± ©flfj©»£ b T 1^3 % X. e> ft -fc o 
(2).pdhA*HiOfc«)©7 i 7^^ KCfilSI 

7l/t/\^T iJ')A •.7^>7i;M->.nATCC 1 3 8.6 9 E^coli O 
PDH Zffii&t.Z 3 ^cDV73--v h*TS«£?£*AbfcttB:^;i/* $ 

>^$^|^±LT^Sih«Ct3^^>h^^TVvi ) (^11^.10-360619) o 
L/*tv U t>U •.7 i ^>7i;M>nATCCl 3 8 6 9 CD PDH 
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7° p A. v — § -n fife b s Advanced Genetic Technologies Corp. Si Bacterial 
Genomic DNA Purification Kit (z £ o "til SI bfe -71^ tr;-^ ij ij/A • ^ # h 
7^;i/^<>^A ATCC 1 3 8 6 9 O^M^il i: P C Er ^? /D 
(-\> U-i— U ytgv * h v>7 h >rV7 v 1 9 8 9^) 8 Kl-fBfS^nT 
V S^^S^^T P C R &m V pdhA Mfc^&mm bfco X^tz.X'y A V 

— ©i*k ie?u#-*§- 3. 3 mnmm^ 3 ztctBf&^nTivs P dhA mb^o 

iM&m&McD 1397 #@ 1416 # g 3| £ IB?U liffi ^ UT* 0 s I3?U# 
-^3 4{±,- IE?<Mie?'J#^ 3 2CD 5355 #@>£ 5374 *iCD^^S2.iE^J{3ffi 

^ -r^mmmcomx h ^ > 5 ' » b£ & ©t-$> s c 

£f£bfeP CElU^fit J: t)MmWi, $mmm Sal I EcoT22I 
-t*\ IJIli Sal I £ Pst I T-TOrbfc pSFK C^fM¥ 11-69896); a^^— 

3>^^h (^.mmtm) ^ffl^tiii^t, i^x'j • 3 u jm i o 9 

(Duy^y (^SjittlO SfflV^T^W«5gl*ffV\ I PTG KV7 

D t:;i/-/9-D-^**7^ hti^y $/ K) 1 0/zg/ml, X-Gal (5- 
^D^B-4-^DD-3--r > K U 0 — i) — jj ^ £ h 5^ K) 4 O^ig/ml 
v>2 5//g/ml£#<frLig:t-fe (a*^ K I 'J7f> 1 0 g/1, 
h -x b^*X h7^h 5g/l, NaG15g/L i^l5g/l , 
pH7. 2).f3M^U -B^i§*^ &MVtc&&(Dzin--%:$t}r)±tf, iflzi 

o-— ^gibs mwmm^mtzo 

d n Am n <DmmmMmm% & m, u iH^j^ia^j#-^ 3 ^tcfg^ti-t s 

pdhA iife?©$lJPSil*itll^l:tl«b^ lei— $iJP»^-feES^-r^DNA^TM-^ 
J? A£tiZ^Z>7"7X pSFKBPDHA h&ttttfco 

(3) yi/hV^^ 'J ^A • 7^4 7x;M>^A ATCC13869 :fc <fcl>*CG25 -\ 
©pASFKBPDM©^Ahi£@f*£§iM . .. ' 
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^l/tV^^U^A • >*A ATCC13869 i5ctt>*GC25 

CM¥ 2 - 2 0 7 7 9 1 «fc 0 77* =• h" pSFKBPDHA T* 

ATCC13869 i*«tUfGCZ5 C7?7^ K pSFKBPDHA £#AUTf#£*lfcJfcWi»ft 
ATCC13869/pSFKBPDHA £ cfc^ G C25/pSFKBPDHA £M^TL-*>* S >K£EII 

2'B7"U-Mg«it3T«*b-r»fe ATCC13869/pSFKBPDHA £ «fc V GC25/ 
pSFKBPDHA «.oa'<*:$ v ^;UD-^ 8 0g, KH 2 P0 4 1 g, MgS0 4 -7 
H 2 0 0, 4 g, (NH 4 ) 2 S0 4 3 0 g s F e S 0 4 • 7H 2 0 0 . 0 1 g s 
MnS0 4 - 7H 2 0 0...0 1 g, *sjbD*#fl?$S 1 5ml, ymmm 
2 0 0/ig, t'ct ^ > 6 0>ug N *tW>2 5mgMCaC0 3 5 0 g 
**fizK 1 L ^friStfe UK OH£ffl^TpH 8 . 0 £H^£ftT^ £) 

GC25/pSFK6 RU GC25/pSFKBPDHA iZ-D^XU±titm 
X ATCC1386 9/pSFK6 &tf ATCC13869/pSFKBPDHA fco^Tt±±g3fc|lI U<fc ? C \L 

ATCC13869 £«fcVGC25£ N mzm§^tlX ^ 2>D 'J*^^ U ^ Ajg|ffl8T"S 
ftSSHtifcT^;** K pSFK6 (ftg8¥2-2 0 7 7 9 1 -t&SB 

L - £01/ * ^ >&SM£tefbfifci^tt§gA/r y £ -Y-if — A S 
- 2 1 0t«t t)«bfco £©fc£cD$gl|l££l 7 -fcTfxbfco 



1 7 



ATCC13869/pSFK 3.6 
AT0C13869/pSFKBPDHA 3.8 
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,GC25/pSFK6 • ■ < . - 5.1 • 

GC25/pSFKBPDHA , . , . ■ . , , . , 5.3 

ZtlbCDH&mfr^ y\s \fi)%>7=r 1; V? A' • => >7 h7i;M>^A ATCC13869 
*JJ:^GC25 pdhA jie^©#^$lT- * Glu !Umti±lz®m&& 2> Z. 

(4 ) 5£H b £ pdhA 7D^^ -rSMiJ^ffl © x ^ K©#l§i§' 
- f.;i/h'>®rt (PDH) ®rn^-*-^ji;&©^ 

ATCG13869 CD PdhA ^^©^D^-^-fg^©^^ J;t>'rD^-^-^© 

^d— ->^*^fToTK^0J^^h^oT^?)^iE^J* i 6 'pdhA jH£-?©7* 
□ - g&fl^lg^ b fe ^ , ^. . g^^gg^-^ 32© 2252 £ 2257 # 

g h 2279 #sV€> 2284 s@#*n*ft-35 ««*«trjf-io ^x-^^qrti^^ 

£-nf?£U yi/lf;^T l Ji)i -7^|7i;M>^A ATCC 1386 9 D 
NA^mmiz btPCRSC J: !) pdhA iH£^©^D-E-^-M^^tr DNA Bf 
M-^ififSbfeo Y--©|*k IB^J#-^- 3 5 fcJu lil^J^ie^J^^- 3 2 

CDiM*IE?d© 2194 fl'^'e, 2221- #a©^t|g§|H^jic^l¥s^; 2198 # 
g «^ c '^ 2200 #g h 2202 ^BOi|I§ G fcgHU #J&Bi#St' Smal CD 

2372 #@^e> 2398 l|:g©j«£S3iE^M^<r£fr\ 2393 SB £ 2394 #g 
G ftMiliS Smal comMMin^WX L£i£SIS?'jCD3£;* h ^ 

> K £ 5 ' tfnjfr <=>Sli3 Ufc & So. Advanced Genetic Technologies Corp. 

M Bacterial Genomic DNA Purification Kit -tJ: oTIH^ Lfc 7> hV^ 5=- 1; " 
^7 A • ^ F 7ijM >n AT CC 1.3 8 6 9©^fe^^li^^U PCR 
uis— iJ-^-ij y t «i N 7F^h>7U7. 1 9 8 9¥) 8M 
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CIBffi^ftT^Sffiif^jfa&^-eP CR£fr(,\ pdhA iifc^ (D7n^-$-ffi 
*S*ii«bfeo ^UfePCR0^^^atJ;Dliai^ ffc«fS Smal 

lacZ itf5^0 7 , P^-^-$I^^^v>§u U*MBT*M#oIi£& 
pNEOL %mmm Smal T- (H»J4© (3) ) %Bmbtzh(D J f-is s > 

(^ffiitttSS) ^ffl^tlig Ufet, 1 xy x ij 1 7 o 'J J M 1 0 9 «d 
>£5P>b-fe;u (gffljtaist) £fflVVtJBRte&&m\ X-Gal (5-7n 
t-4-^DD-3-OMJ;i/-^-D-^ h^h") 4 0/ig/mlM 
#^t^>> 25>ug/ml Ligtfc (A£ h h urh> 1 0-g/l N 

^-^b^** h7^F5g./l, NaCr5g/l, $^15g/l s pH 
7. 2) fcg^U -M«^s fcH3KLfc*fe0=i.D^-£.gf!)±W\ $3D" 

*^#3X^#^ N 10 5Msig®fifk 1 9 9 2^) ^fflVATT*^^^ h'^iiMb 

M-^A^nT^ST*^^^ K^pNEOLBPDHAprol hS^^Tto 

7ll2?U^^x.fe7-5^5 K*«ISI"rSfe«)tx 1B^JM«^3 7, 3 8, 3 9 
t^t^^Y- Us citi^ ft v— £ E5y^iB3?y 3 

ATCC13869 ©*fcfe&D N AS«Sfc UT P CR&tCk t) pdhA it-IH^CD^D^E— 
*-^££iIIB?iJMx.fc DNAB?fit%lg«U'fco ^lyfe77-/?Tffl^ IB 
?'J#-*5- 3 7 (± % l3^J^lB?iJ#-t 3 2 O^SIB?!]® 2244 $ i h 2273 Si O^S 
tMSiB5!ItfflS.U 2255 #g©J«£ C 2257. #g©JfiS£ A CtlT, -.. 
35 U^MIffll0±taiIB^Jt^x.t*©{Z/f@lUT^2»o gifc N IB 

^J#-5f 3 8 ttx IB^MIBW-^ 3 2 ©JgSIB^ijO 2249 #g £ 2288 #@©^S 
fcSSK^Jfcffiiyu 2279 #g £ 2281 #g©^S£ T fc&M"t\ -10 ilftE©^ 
^=3 U^M®©±tfiia?iJfc^xfe*)©(cffi^UTV>i.o KBJ#t3 9fciu 

iB^J^IB^iJS^ 3 2©ffiSiE5!l© 2249 #gfr 6 2288#i©ffia£fcSSS^Jfc'ffi 
2255 ■#I©ISS C t N 2257#i©ffi££ Afc % 2279 # g £: 2281 # g 
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t ctits -35 &®&j:v-iQ-&m<Dmt&&ziv*mfflm<D&m&&] 

lz <D iz^M LT W§' 0 Advanced Genetic Technologies Corp. S!£ 

Bacterial Genomic DNA Purification Kit iz <£ otli bfc 7* V hVi£ U £ 
A • -7^7 h7xjM>^A . ATCC 1 3 8 6 9©^feMiii:t v PCRf 
^0^- (/\>iJ-x-'"J y tii;^ N«y^. h>7U.^ v 1 9 8 9^) 811: 

d % -mm^mmmzm^tz pdhA *£^©^.n -mmzmrnvzio 

b£ P C RliSfSti D *Sii&, $tJP£@|f{t Smal ^Sife-fe^ lacZ ^fe 
^,07D^-^-i|^^53 »J *§^®^i£S^^f£& pNEOL S^IJPS^ 
Smal ..T?«J»f bfcfc©*:^**— So h (SvljgttM) ^fflV^TS^bfe 

^ x j/ m "J t-T OUJM109 (Z)=i> t:^> h -fe;b (ilitH) £ffll^T 
BK^J&£?tW X-Ga 1 ( 5 -7*0^-4-^0 D - 3 > K 0 )]/-'/3- 
l f> K ) 4 0 /2 g/m l-JScUiJ^-f-.^ > 25 a g /m 1 £^<£f L i£ 
M (^Z h h U7-h>l 0 g/.L v.^ h^f— * h^^r^ h7^ h 5 g/i; N 
a C 1 5 g/lv 5 g/ 1< pH7. 2) W -Hfci§H?3K ffi^ib ■ 

ft^^,7;i/*'js (itn^nif, h*^x^#ib. i o sit. mmm. 1 

9 9 2.^).^^T7-7^ $ K^iHUbfe^ £ 0 .*—fc:J¥A£ftfc 

DNAWfitOS/-^>^*fi 1 t>s -35 ^©^%±t®I5^JC3^7cDNA^rit7>' 
f¥A^tlTV:> 5 77^ 5. K£ pNE0LBPDHApro35 -iO M^©^£±tatIS 

#J (3 ^x. feDNA A £ flX\ ^777,^ K £ pNEOLBPDHApro35 t £tt W\ 

-35 ^*5«t 15-10 ^^W®IB?U(z^^feDNAK>t7>^A^iaT^-2)r7^ 
^ h*^: pNE0LBPJ)HApro3510 h^tt^o 

( 5 ) ^^ bfe.pdhA rn^^-rS'l4©M 
- ^ Isfc pNEOLBPDHAproK pNEOLBPDHAprolO. pNEOLBPDHApr63510 £ £ 

ATCC13869 £ftfU"^X& 0l$g8¥2 - 2 0 7 7 9 l-#2tfg#8B) fSSI*E&-b 
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4 (4) \zmm<Di5mz : & Diij^ufeo 7u^-t>-mm%&mimz&z_tz%$ 

(D/S-jS^Z h v**— fcfrSftyu pdhA «S^©7*D^-£-^£f#o/3-#5> 
Z h i/^—BO^tSttS 1 i: LX, m 1 8 "5 te&mX'ti-Dtzo 

mi 8 

ATCC13869/pNE0LBPDHAprol 1 
ATCC 1 386 9/pNEOLBPDHApr ol 0 ' .. 6 

ATCC13869/pNE0LBPDHApro3510 , . 7.5 

. Z.<D&%& > .&&Vtz7:v^#-%MjLifi pdhA jftfe?©7*D^E-^--7?a5 5 
Cl^^^LT43t)s, 3©M^ftjiffi^Ji3^^SCJ:T" N PdhA ©3SSiS£^ 
(itlB-r ^> ^ ^) ^t$ih^lT^5. dft&s pdhA 3tG^O 

(6) rot-^-MM^X? Foil . 

rDt-^-ttg^c^tSuhia d PdhA ®^sM^^^e>n-5^i: 
**w^^ii»ofco.T> pdhA a^orD-s.-^-gsttSffsa'-rs'fetooT' 
K©«isfTofe a - T'nt-^-ssittiifflor^xi -35 mm. 
& ffi&**ti ?ti#mm iz g t z % (o t * © mis £ iz&z_t z 

4-i) yn^-^-^^mmmr^x^ mmm 

ffiEISf 3 2© 2491 #pfr£ 2521 #g©J£«fcS?>lsm:ffilT MSIE^© 
> =7 > K £ 5 ' .{II 6 MB b .4» ©© 5 ' $igj t A ifi 3 o C T # 
4 M&^fclB?iJ£^bfc&©T"&£o ^fes IH^'JS-^ 3 3 (iiB^J^lE?!l#-t 
3 2 tlBtt^nTV^.pdhA itfe^^SIB^JEI© 5020 SBfrfc 5039 #.§©£ 
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mzmzmmmoiMX h^> K&5 " ill £ it HB L £ & © T- & £ o Advanced 
Genetic Technologies Corp. $g Bacterial Genomic DNA Purification Kit-fci 
^TmmCtz7\U tfy 5 ?y^V >7 4 • 7^7>7x;M ATCC 1 3 8 6 9 

OM^ilh 7^ T-h ■U'TiB^J^iS^I#-#3 3 ££154 0 SfflWT 
PCRf^Dy- (-\> y bji, Xhv#h>7\sXs 19 89 

U«7A • ^£ h7x;M>^A ATCC 1 3 8 6'9©^fiMiSi:U @g$rij 
itIS?iJ#^ 15 & £l>* 17 ^IOT%PCRlfiofe 0 '4fUfeP CRlU^f^ 

pgr t m&mwi&m^ 3 9 & «t # 4 1 & m ^ & t & © pcr «t t>wjit 
DNA <Dmm& 10 ^D-Mjii^Scfc^^^^^tip^T^ mm^xn-riz la 

taq (S?Ij£*±10 £ffl^T PCR *frofc 0 4{£.lfePCRiSiB:SSl:if)« 

^mihn sai i ^ xhoi ^«v^-^ N -7 y*mmm-c&®it$mteffim.!gi& 

&7^X* h* pSFKT2 %®mmm Sal I -e«JWrbfc4>CD-fc7<<7 ! '-^^a>^ry h 
(^.mmtm .&m^TM&[s-f£&s ^i/^V Mt •'■ n U J M 1 0 9 con > 
>K-fe;b (^«it*±®0 Sffl^TBK^m^fr^> I PTG (YV7DtVl/-/? 
-D.-f 7 h h'5 y >*) 1 O/z g/m 1 , X-Gal ( 5 -^'D^E-4 
- £ up - 3 W.>.h* U;b-/? ^7 h .$/ H ) 4 0 jjl g/m IRZftij-v 

-f» 25#g/ml£^tfLt£ti!i Oi? h b U 7* h > 1 Og/l N 
XhiJr7,F7^h5g/l/NaC15g/K 1.5 p H 7 . 

^1^^. 1 0 51, traits 19 9-2^). S1^T7"7^^ K£J$Mb?V 
ft> ^^^-iz#A^tlfeDNAir/tOi> — ^r>^*trVn lB?'JStiB?'J#-*§ : 3 2 

1^t;.77^ K£ pSFKTPDHApro3510 t^ftitfco • • ' 
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±$Z(Di5m(Dmmmwm j % 3 9 zwrnmrnm^ 3 7 &xif3 8 

±<fflffi(Dl5&X\ pdhASH5^<7)7*n^-£ — 0-35 ftj^n U *^|ffl 

m<D^m.Mimz^^tzy^x k pg&u pdhA ins^rD^-*— 0-10 

fcfc^ft^ft pSFKTDHApro35 £ <fc £>* pSFKTPDHAprolO ££flWc 0 

(7) y°n^-$-%nfc(Dim . * 

^.(Zi D pdhASfe^©7-D^-^-^^CDf^^f o£o 

^-fs yti^-^-^mi^mmy^X * h* pSFKTPDHApro3510 £ffl^TGC 
25 §1^^1/7^ (^H0¥2- 2 0 7 7 9 1 -eff2ft3£&£fTV\ 
. CM2B h>l 0 g/l, )\b hai^^ K^^ h 

lOg/L NaCl 5 g/1, tf^^> 10 vf^Dg/ml, «^ 15 
g/L pH7. 2) ^S^LTig#SJ^2 5°CT^MlK»^t#feo f#£ti£ 

^jhesh*^ cm2b mwmti:-muM.mm»\,tzm^ ti±^ 2 b fi 

g/ml£^tf CM2B 7U- h^ife(c?I^LT, i%mum3 4°Cl?igmLTs & 
mmfr&z.T:%i&fo±fcy°? X 5. h* pSFKTPDHpro3510 A2ftfc 1 HiSfi^&x. 
l*£f#fco tf^tifc ltHfl^^tt^#no--^bfe^^ N CM2B mftigifc 

-fy>2 5^ g/m 1 £^tr CM2B 7U— bigffek: 1/ 7* U tit 2> d hT\ 
-fy>^»»lf:. mtf^tlfctfctf) pdhA le^crD^-^-^tt 
(D IS?0 £ « &m A 2 ft T V» 3 1*© 2 TO #f§ <h ft 3 d (Dffifr 
(Di/-Sr>7>%i7 0Z£l:\ pdhA ilfe^(D7"D^-^-M(z^^^A^ft 
fc7-n^-d7-^^^:^#bfeo Z(Dm±s pdhA iHS^tDrn^E-^-co-SS 

GD3510 t&ttWco ■ • 

&tz, ±M<D7u^-$-^m / tWkm-7' : 7 7>^ K pSFKTPDHApro3510 ^T^O " 
^-^-^mmm^y'^X ^ K pSFKTPDHApro35 £ J; t>* pSFKTPDHAprol 0 fcftx. 
T\ ±IBh^< IsUiO^&tJ; D> .^ft^ft pdhA ilfE^7*D^— ^-©-35 SI 
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*5«fct/f GD10 tZmttzo - ■ 
( 8 ) pdhA m&lr rn/E-* — ^tfccr> y. =, * =i fgUfHffi 
mf#Ufe3ffl^© pdhA 'atfe^T-D^T-^'— g!M#G'D3510< GD35, GDl'O 

GD ,3 5.v GD10MGC2 5©IM, **;i/Zi-* 3 0 g N KH 2 P0 4 
1 g> MgS0 4 • 7H 2 0 0 . 4 g, (NHJ 2 S0 4 " 3 0 g v F e S 0 4 • 7 
H 2 0 0 , 0 1 gv.MnS0 4 - 7 H 2 0 0. 0 1 g N *s.M7kfrMm 1 5 m 1 . 
^ ^ >*Sg&*S 2 0 0^g, b*^-^> 6 0 jLLgRXIC a C 0 3 5 0 g § 
M7k l.L4>^^tf^(cKOH&fflV>TpH8. 0 fc-SHgStlT ^ 5 ) 

t 37°c-e^t^tg«ufeo ^iUTi, &mm#<D l *>mwm*% 



3119. . 




L-^;i^>f£ fe/dl) 


... GC2 5 


... 1.9 ' • . 


GD35 


2.0 


GD10 


■ " . - 2.0 •. : 


GD 3 5 1 0 


2.1 
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1) argGMfc^©±»©i£SI2?iJ&£ . • 
:/l/fc^^U^A • 7 7^A0 argG 3t£^£ PCR fc-«fc !>ii|g"f 

IrI ORF ©±^&VT^®«$©££IB?!l«fc£bfco iSSIB?!J©$£y\ 
C3IJ*;^t'J^ • * 5. A © argG Ife?© ORF ©iM&IB?!J 
(GenBank accession AF030520) tSo"^T7 , 7'f7-$^U, In vitro LA 
PCR cloning kit (Sjgjg ($0 SO Sffi^Ts htW©SttlSSl:«o 

t*to£o HufB7'7^"7-hb.T^fl?jttt^ orf <D±%iffimmzi±mm^ 

• T^IMffl£&IE?!j#-t 44 £T>' 45 CfNtpE?iJ5$t5* 'J u"7 £ K 
(7*-5^v— 3, 4) S^ti^nfflUfc. 71/D\^t 'J £A • 7 7^A©54 
*fcT?2fc.-S 2247 « (ATCC14067) -O&fittDN ASfHEfi^ EcoRI U 
— & PCR ^77^-2|fe!i3T-ffl\ PCR 1 £ fc& 4 £ 
JBVvcfT"5£fcfc«fc»K argG.©±^ s Tffi©££E?U&ifc£bfco 

2) promoterg|5{£©^$J 

±l3IE^JctD ) rfrIR0V:7 h (GENETYX) argG Jtfe?© ORF 

©±«Efc&5 promoter $IIB.?iJ £ f£f£ b . gfc^rofcfro fcS(fc(£:SJ<iD 

3) promoter ffi^J^O^H#A promoter ©r§tt$lj£ 
,^^7-Zl7 ? ©iS^ofe^tet,^^#Affl7'^'1' V-primer9' £ tz ft 

primerlO t.tz& primerll ^fctt primerl2 £tz\± primerl3 t primer7 (itl 

?nmzm^ 5, 0 N su 5 2, 53, 54, 4 8) sj&i^t AJ12092 tfc-®sfe 

&&DNA %M$1£LX 1 0 S © PCR ^^tV^, .1© PCRlt)£ 3'ffJ© primer 
b, primer8 (lB?!|#-5§4 9 ) £ 5'ffliJ© primer £ bTSJt|5]j££& DNA & 
»^ilbT PCR *) , i$J0 promoter pfttZ&m&mXgtltz 

DNA »rJt£*§ifc. &£.£(D£mm promoterOfStefcSl^?- 
DNA $r#- & promoter probe vector pNEOL © Smal +^-r h 'J £ — iH£ 
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lacZ t JH |pJ§(C^SJi^iz#XU fc" plasmid pNEOL-l,pNEOL-2, 
pNEOL-3, pNEOL-4. pNEOL-7 *mtz. £ ft Wi t. bt primer7 
primer8 AJ12092 DNA ^Mh bf PCR &ff oTf#£ 

DNA »fM-^Pil{3 pNEOL (7) lacZ 3t^^©±^{Z*fA bfe plasmid' pNEOL- 

pNEOL-0,pNEOL-l,pNEOL-2, pNEOL-3, pNEOL- 4 J pNEOL-7 & 
AJ12092 ttlZlAU;. (^2-2 0 7 

7 9 1 ) -frm^tz o J£K4EgS#& 4#g/ml © ^ d ^ A 7 i - 3 — ;i/ C M 

N a C 1 5 g, 1 5 g 1 1 £#& 0 p H 7 . 2 ) JZT ^ n =? A 

=i — ;biH4*£ h Ufa : 

Z.tlt>CDm$k&yj\s^—X 0.5g/dl^ V > > lg/dl, HS^Tn lg/dl, 
NaCl 0.5g/dl,^D^A7 x-=3-;i, 5//g/l £^trl§^t£j&J;:ik D Olt 31.5 £ 
"C 20 B^i&*UTf#fcSte-llH:*£ > ^;i/:3 — ^ ■ 3g/dl,«S^7>«A 1.5g/dl, 
KH 2 P0 4 O.lg/dl, MgS0 4 0.04g/dl, FeS0 4 O.OOlg/dl, MnS0 4 O.Olg/dl, VB! 5// 
g/dl, biotin 5//g/dl, *sS07k#i£#l N i^UT 45mg/dl $f i&ifefcMM 

b,3i.5 jft-c is p$r^#bTi#feg^§fflVN, 

b£. • . , . .. 

■^2 Ot^tit AJ12092/pNEOL-0 T*/?-±f^^7 h S> -fcf r5t£ ifi&m £ ft 
fcZ-tfrib, lacZ m^Mi^O)±m.izmX Ltc DNA Hft/t/b* promtoer iibtt 
t£ b TV n •£ d o-fc : £ , AJ12092/pNEOL-0 fit L T =§- plasmid $ 

A£fcT? fcfc /? - # h ^ £*— <Sot*0, C '© ' promoter ^lE?!]^ 

i2 0, . • ■ • ■ • . 



(AJ12092/pNEOL-0=l )' 
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AJ12092 



nd 



AJ12092/pNEOL-0 



1.0 



AJ12092/pNEOL-1 



2.8 



AJ12092/pNEOL-2 



2.7 



AJ12092/pNEOL-3 



1.8 



AJ12092/pNEOL-4 



0.8 



AJ12092/pNEOL-7 



3.0 



4) Ma»Affl plasmid (Dffim - 

. primerl4,15 5 t 5 6 ) £ffl^T AJ12092 DNA £ 

mmt LT PCR Zft^xmtz DNA mft*!?V-zyr^?t>-vllSG398(TaKaR S i 
m(D^)l3-?U--yW'{ Y<D Small ffim^ffi A L plasmid P 0 £#f|§b7c. 

P o zmmmm e co kv b sp hi -e^Hbu mmz p neol-3 rvf- 
pneol-7 zmmmm e co rv &t>' b sp hi t* m-t s;: .toxins dn 

AmftZ'pJ >tZZtlz£ [)^mmxm plasmid p3(g^^Affl 

primerll fi*O^S),ST>'p7(^^#Affl primerl3 

5) ^g^ Affl plasmid © Arg ^Hg^sGDasIA 

±12 plasmid £ Arg £MM Bevribacterium lactofermentum AJ12092 ffiXZ. 

mxLtz. vcDmx&nn.svi'Xte (^¥2-20779 n 

tz o Bevribacterium Z.fl h (D 7 ^ X 5. F (7) i Rlfg ft , ^ 

piasmid vmmmziz£^T&&mzmfr&iititzmo)frt? cm iftaiib. 

T5I#?T-£&. '^M^Affl plasmid MfttWtilfeW 5££g/ml 
D7A7i-D-MttfCM2 G7b- higife (^ l J^7"h> 1 0 g, 

1 Og, ^-X5g, NaC15g, 5 g£l$7.kl P 

H7, 2) izz?u7A7 *-o-)iM&mtLTMtRLtz. wz&mmmm 

WkZ.*&Z\ LT Cm m%.'&lZtiiitzm<D*iy> % , argG fife?© promoter 
&m(D£MZmzW&£tltz%k*miRLtz. 
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^(D^m, P3 ©ie^J{3Sm$tlfe^©(AJl2092-P3),St>" P7 mi&HzW&£ 
fttz & CD(AJ12092-P7)£?3fc . 
6) argG iifc^CD ^ p — - > ? 

1 ) Ock -5 id b i£SIB?U % & i: £ „ IB^J#-^ 46 &t>* 47 id ^ f 

Wi&l&mTZ* 1 ) 3* (r^'-fV— 5. 6) *-&fi£U yuK;^r 

■J £ A • 7 ^ M A 2247 (Dm&foD N A^MM t bT PCR £ff o fee PCR SJfett. 
94°C : 30 FX 55°C : 1 fj\ 72°C : 2# 30 25 -"tf^/Ufr 

ofc'o fi'^nfe DNA Bf^-*^ D-- — pSTV29 CM 31 (80 8£) © 

^■JUf-p n — ->^-tf--f hf*]<E> Smal gflfcii;:^ d — - >^'U pSTVarG £{ft£b 
£<> pSTVargG© Sall'gPtetdx Hflfi^Jl(l) IBIR® P SAK4 £ Sail ®m 

7 ). pargG <£> Brev.^\<Z)#A 

pargG § Beyribacterium lactofermen turn AJ 12092 fttiAbit:. 7" ^ X. 

^pcDmx&nu^ji'xm W¥2-2 o 7791) &m^ 0 mnmwkmx 

4//g/ml O^D7A7x-3-;i/^$fCM2 G7l/-big-ii 

0 g , 0 g, X 5 g, .'N aC l 5 g, ^ 1 5 . g 1 

lfc^tfo pH7. 2) tT^D^A7^-3-;nift^^bT®iRbfe. 

8 ) promoter ^^^CD ArgG fSt4 

±IB 2 «^1CD ArgG promoter plasmid £T argG £i§«I bfelfc 

<AJl2092/pargG)CD ArgG rStt^ffl^ bfc . <d*l — X 0.5g/dl, 

^'J^7h> Ig/dl, iSx^rX lg/dl, NaCl 0.5g/dl, ^ D7A7i- 13 — ;u 5 
ju-g/l Z-stsm^Ogm^fo f) olt 31.5 JgT" 20 B^i£# bTf#£Ste 1 i-t* 

7, . 3g/dl<«KK7>£:% l:5g/dl, KH 2 P0 4 0. lg/dl, MgS0 4 0.04g/dl, FeS0 4 
O.OOlg/dl, MnS0 4 O.Olg/dl, VB,. 5/zg/dl, biotin 5>t/g/dl, *aJnzk#0^ Nl 
i: b T 45mg/dl £ ^ ! tf Jib £ fit® b ,3 1 . 5 Jg i? 18 8^1 tgm b T f# ® #: & ffl ^ , 
B£?8(Journal of General Microbiology(1990),136,1177-1183)t^o T ArgG rS 
t4 © $"J;£ £ bfc. ±IB 2 aiMO.ArgG promoter- ggtfs &t>\plasmid ft 
argG £iiiHUfct*(AJl2092/pargG)© ArgG rSt££ll2 1 tl^-T- *2 1 lZm 
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-fj^tz, promoter lZ&m&&\T Z , AJ 1 2 0 9 2 -P3 T?J±&|* 

om- 2 fg£, AJ12092-P7 T*{±#J 3 fe\Z ArgG iSfiip'iip'ot^fe. g*fc, 
AJl2092/pargG T?(± ArgG fSttttSSt*©^ 4.5 o fc. 

i2i 









(AJ 12092=1) 


AJ12092 


1.0 


AJ12092-P3 


2.1 


AJ12092-P7 




AJ12092/pargG 


4.4 



9 )promoter ^^-^(3 «t 5 Arg £gg , 

ArgG promoter &g|fc0 7 7*nJg#£frofc. AJ12092 R 

■V AJl2092/pargG & iZ L fe . KH 2 P0 4 O.lg/dl, MgS0 4 0.04g/dl, 
FeS0 4 . O.OOlg/dl, MnS0 4 O.Olg/dl, VBj 5/zg/dl, biotin 5^g/dl, ^sJOtR^ 
%l Nifcbt 45mg/dl. £^tfigifefc*|jgU £01/3—;* 0.5g/dl,# U «y h > 
lg/dl, g^Sx*;* lg/dl, NaCl 0.5g/dl^D7i»7iZ3-;i/ 5/zg/l ' S^trS 
%mnzM-D\^ 31.5 Jgt: 20 BSF£Jg*LTf§fc-SflUi-t* 4g/dl, 
Bfc&TJ/fctfA 6.5g/dl, 7 7 73l:X 31.5 J^T' V)l^-^^±lzmnt^^ 
tgmutz. %mm* 0.2N HC1 -e 5 lf£#lRUfcM©6 2 0 nmT-OPS^S. 
(OD 6 2 0),, 7Jl4*i>£f&fi.(M (g/dl) M«*RfFIS*l/fe ; 

^2 '2fc^"ft8t:, argG promoter Arg lR*s#|qLtU plasmid 

t O argG ifi!^ <h IrI^CDIK^T' &r>tz. £tz, plasmid $lS1*Tfci:J§*l$lig#' 
SMUfcOt^fL,. promoter AJ12092-P3,AJ12092-P7 

Battel* fcl^T'fc 9, Arg plasmid igUft «t D & fi±-f 5 CI # 
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2 2 





. OD 


Arg(g/dl) 


■(h) 


(g/dl/h) 


AJ12092 


0.502 


1 .25 


48 


0.026 


AJ12092-P3 


0.510 


. 1.47 


48 


0.031 


AJ12092-P7 


0.514 


1.43 


48 


0.030 


AJ12092/pargG 


0.520 


1 .47 


52 


0.028 



mW&m7 : =J LT*Si?>* ^ V^j^M^GDHjife^rn^E— * — ^'nC^II 

( 1 ) ^HM gdh 777 5. KOflHg 
_t f BH»y 2t^U FGR1 ft * «fc 15 FGR2 ft # & o GDH 7" D ^ — * -IE?U & * 
t57-7X^ •^£SRflM§g#J&g¥&t«fc OlfcS&bfeo FGR1 ft© GDH rDt- 

* — wm *n ztz to t &u sa*ii#^ 57 £ ^ -r ^ dna t 60 £ ^ t-£e£ 

DNA £7*-^ ATCC13869 ©^fefr DNA &mM£ tt PCR £fr&l\ - 

^■-elEflJS-f 58 \Z7rs-tr^ DNA £IB?>J#-5f 59 IZtt^^WL DNA $7'7-fY-a 
TfflwATCC13869 DNA *mMt bT PCR £fr&ofco £ £ d d © PCR 0 

& rg-n b £ *> © £ i*^ bT lESW^' 57 *T«fc t>* 58 fc: ^ "T -^J^ DNA £ 7* ^ >f v 
— (Zffl^ PCR-fcfrfcofco bT^^nfc PCR pSFKT2 11- 

69896) © S«al ; SH£K:$?Abfc pSFKTGll *«^bfco FGR2 ft© GDH 
— iS9>J*^S'fe»t:t±; -iS^JS# 57 t^T^ DNA hm&m^ 62 J^f-^ 
DNA -ky^j v-^fflVY ATCC 1386 9 DNA SiS't bT PCR & fttji\,\ - 

75TlE?iJ#-^ 58 lzmt€rf% Wktmtm^ 61 £*s-r^J?£ DNA ^77^7-^1 
Tffl WATCC13869 (Dm&fc DNA &Mmt VT PCR £^&o <b (3 PCR 

<m^m^ bfc & bTlE^J#^ .57 zfc.fcU? 58 iZTjK-f'&m, DNA - * 77 -f 

-tzffliY pcr sfrftofco br^e>nfc pcr mm* psfkt2 11- 
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69896) © Smal ^CffAbt pSFKTG07 £*|gbfc.o fcfc, pSFKTGll £<fct>* 
PSFKTG07 © Smal gMiMAbfc DNA ®TJt©&fiIE?'J&&^T&l\ GDH ©:/n 

• (2) gdh 7"o^-^--^^©^ 

.pSFKTGll iSctU' - PSFKTG07 ^;W^Si:J; t) AJ13029 4*£3|AU 
25°C-r- 25^g/ml <D-h±^4 *>*£tf CM2B 7U- h ±C4WfS^»<SSl^* 

miRbtzo z.oBWti&fc* 34°CT"tg«b^ 34°c-e*^-^^ ^>Bt4^^-r» 

^iJRti 34 0 Cf£^v^ v>jff44£^-fCL fc.fct pSFKTGll pSFKTG07 
& AJ13029 tt©^fifr±t»^^.tife u.J:SMt5o Cffli^^Ml't 

© GDH 7-n^-*-@E?'J£&:£U pSFKTG.li £ pSFKTG07 tm b gdh 
_^_l2^ij^^o^^^tl^nGA01,GA02 hbfco . 

(3) gdh^n^-£-'£#i4*©L-£Ol'£ ^ >|g£St£©fiifS 

GAOl $u GA02 &££«©« AJ13029 ftto^t^f; >K©£gfl§.£ 
±IHW^J2 (2) hlHIb^^T-Si^bfcc ^©^s GAOl i5<tt>* GA02 trttfS 
g&^Ol/* S >K©gftlRl±#SH>S>*ife (3123) o 

cau(g/dD gdh. mm Wl 

2.6 7.7 1.0 

3.0 . 22.3 2.9 , 

■ 2.9 . 27.0 3.5 .. 

(4) -b;i/7^ D-->^*S gdh 7*^X5. ■ 
£1\ ■^;b7£D-^y^£*-pAJ220 £fit§lbfco PAJ226 (^HBS 61- 

152289) £ EcoRV,Pstl,-eMb, b U ^MffllSrtT? S*«SI1I«^M^^ 
Brit.SSiSaU dtih PAJ224 (^^Bg 61-152289) £ EcoRV,Pstl tllbti 

tz&xz Q.m 0 whmx tzm&\stz77 x ^ k#paj22o-c&So 




AJ13029 
GAOl 
GA02 
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z3 o ^mmmm^mcD atcci3869 dna feiSJi utie^j#^- 63 as 

£OWJ« 64 iZTjK-r&tfL DNA ^^^-Jlbt PCR SfEi&fTfcVVgdh »fc 
-?®rrt£f;]MU PAJ220 © Ball U.fc'pAJ220G £Htfgbfco 

PAJ220 CD Ball ffittSSfcfctt^n i>C*5 3 ^ Bal1 SP«tt#A:*n 

PAJ220G ££T>* pGDH £ ATCC13869 ^(z«M^;i/X^^A bfcl*£«l&W ± 
IB (1) l3fB©*^-eGDHt5^*»^tfco''^a>^^ pAJ220G*X«T-»pGDH 
*A«tJtt*i*l'.5ffi©GDHiStt'tfB«)5)nfco 0*24) 



*24 



ATCC 13869 7.7 1 '° 
ATCC13869/pGDH 82.7 10.7 
ATCC13869/PAJ220G 1 20.1 i£JL 



(5) gdh rSte^W^^^S'J^ Asp t:#i^^Wlt 

P GDH^J;t^.pAJ220G £ AJ13029 Ct^MJ^SttiA bfco Clft^Otfcfc 
±BB (2) 7rMfbfc#$i£Sl 25 31.5°CC 

utoftmisxmtmitmtzo mzs t^tia^©*^*^*^ soomi 

^^-y-r-^y^-K 300ml fo^i bttm«® bfcgL -ht3?fi£§i£ 
40ml gMffibfco m.tmm* 800 ~1300rpm\ Mmfi£ 1/2 ~l/lvvm tU *& 
«SJ£ 31.5 6 C^^»^^^bfeo t§«© pH fctr 7.5 K*fi8 

Lfc, Jgfc&BW&U-C 8^ra«C 37 0 Ci^>7 h" bfeo ^"f H*» 20-40 i^lHTf^ 

A ^ (a 26). o iR«**fc** GDH ; fSii«±3«g 
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> ^ J3 J; t^T ^ - > O S« ^ ^ * ^ ^ ^ f> i: * o fc o c. n e> v&m 

gU^ifin£3l#i£-£&^«fc-5£ GDH tSttfcJg&fcgKbtSi&gtffc Ds 
©^O— ^b-C gdh 7D^-^-tWfi^iA-r5^i:T" GDH 

^ 25 
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Kn^±— If (GDH) N *:t>®^fifcS*3R (CS) , -YV^>l££r 
jSUffc (I CDH) s ^l/t">irhFo^t-fe (PDH) St>"T^-^ 
— M (A C O) ^51fe^ffl^n^-^-^^^SI¥^^il«ti?>si5l<lM 1 

-3 CGGTCA , TTGTCA, TTGACA IkTI TTGCCA Z>mti> e>««- 

nS'J>&'< t^-SCDNAE^JaV/Xtt- 1 0fg*$fc TATAAT IH?<J^b < 

5. GDHCD7D^-^ -3 5fllhtt TGGTCA£^b- 1 Ommt 
bT TATAAT iWV 3*<0* - 3 5i^i: bT TTGTCA £*b- 1 0 

ffiffi t bT TATAAT £ 5 *> ©T& Slt*^ 4 !B«G>#&o 
6 C'SfflXn^-^ - 3 5fE*£fc. TTGACA BE^'J^t>'/Xi±- 10i 
«fc TATAAT Mmttl bti !> . yo'^-^-Mpi b&V^J^^f -S 
& © T & 2> I# 3 13i£ & o 

'TtGCCA^JStr TTGACAiEyUfiDV^-rn^StJf/Xli- 1 0 SM©fg— X&Sg 
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8 . P D Hffl/D^E-^-iP; - 3 5W: TTGCCABEfll&tf/Xtt- 1 0 
TATAATIE^WbT*^ ^D^-^-«l6*ll*b*^E5«**"*" 

/7 > # — tfffl 7"d ^— £sl3cJS 1 SBt8t*&o 
10. 7;i/#->3A*gh>>*— tffflT-p^E-^-^ -3 5««tTT6C 
CA, TTGCTASW TTGTCA fr&fca»fr&»tffta'J>* < t fc-«©D N A1B 
?>J&Z>* /Xl±- 1 0 m& TATAAT ffi^JS U < l±SiB5y© ATAAT <D&S#S'J 

' ' ' i[; n^<vfc .' • 1 '.'1<.- > - •' ■ 

A Efll&tf/Xtt- 1 0 TATAAT IB^'J^*r 5 4) & 10 aB 

12. If*UI4^ SiBiO^^-^-W^^^^^*^ 0 
1 3. Sl^l'O'gBttO^^-^-S^f S7;i/^=>^?*fe?o 

1 4 . g|M 1 2H3t&©^* * *3 '>> * 

1 6 § i^ i *e> 1 1 ©*8n?*»i^ * ' u 

.fc3'J*g«B* H«ai4Xt±15 0=iU*S«l**x u * 

*>K©Sig££o 
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Sequence Listing 

<110> Ajinomoto Co. Inc. 

<120> Method of -constructing amino acid producing bacteria, and metho 
d of preparing amino acids by fermentation with the constructed amino 
acid producing bacteria 

i 

<130> Y1G-0426 
<160> 6 
<210> 1 
<211> 46 

<212> nucleic, acid 
<400> 1 

ttaattcttt gtggtcatat ctgcgacact gccataattt gaacgt 

<210> 2 
<211> 46 

<212> nucleic acid 
<400> 2 

ttaattcttt gcggtcatat ctgcgacact gccataattt gaacgt 

<210> 3 
<211> 46 

<212> nucleic acid 
<400> 3 

ttaattcttt gtggtcatat ctgcgacact gctataattt gaacgt 

<2io> 4 
<211> 46 

<212> nucleic acid 
<400> 4 
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ttaattcttt gttgacatat ctgcgacact gctataattt gaacgt 

<210> 5 
<211> 46 

<212> nucleic acid 
<400> 5 

ttaattcttt gttgccatat ctgcgacact gctataattt gaacgt 

<210> 6 
<211> 46 

<212> nucleic , acid 
<400> 6 

ttaattcttt gttgtcatat ctgcgacact gctataattt gaacgt 

<210> 7 
<211> 30 

<212> nucleic acid 

<220> primer A for cloning of gltA from Brevibacterium 
lactof ermentum 
<400> 7 

gtcgacaata gcctgaatct gttctggtcg 



<210> 8 
<211> 30 

<212> nucleic acid 

<220> primer B for cloning of gltA from Brevibacterium 
lactof ermentum 
<400> 8 

aagcttatcg acgctcccct ccccaccgtt 
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<210> 9 
<211> 20 

<212> nucleic acid 

<2 2 0> primer 1 for introducing a mutation of gltA promoter 
<400> 9 

atcggtataa cgtgttaacc 

<210> 10 
<211> 20 

<212> nucleic acid 

<220> primer 2 for introducing a mutation of gltA promoter 
<400> 10 . , 

atcggtataa tgtgttaacc 

<210> 11 
<211> 40 

<212> nucleic acid 

<220> primer 4 for introducing a mutation of gltA promoter 
<400> 11 

gatttgacaa aaccgcattt atcggtataa tgtgttaacc 

<210> 12 
<211> 28 

<212> nucleic acid 

<22 0> gltApromoter sequenceprimer 

<400> 12 

agggatccgt ccagtctcag acagcatc 
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<210> 13 
<211> 17 

<212> nucleic acid 

<220> universal primer M13RV 

<400> 13 

caggaaacag ctatgac 

<210> 14 
<211> 20 

<212> nucleic acid 

<220> primer A for cloning of ICDH 
<400> 14 

gaattcgctc ccggtgcagc 

<210> 15 ' 
<211> 20 

<212> nucleic acid 

<220> primer B for cloning of ICDH 
<400> 15 

gatgcagaat tccttgtcgg 

<210> 16 
<211> 28 

<212> nucleic acid 

<220> primer 1 for introducing a mutation of ICD promoter 
<400> 16 

tggattgctg gctataatgg tgtcgtga 
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<210> 17 
<211> 53 

<212> nucleic acid 

<2 2 0> primer 2 for introducing a mutation of ICD promoter 
<400> 17 

caacccacgt tcagttgaca actactggat tgctggctat aatggtgtcg tga 

<210> 18 
<211> 53 

<212> nucleic acid 

<22 0> primer 3 for introducing a mutation of ICD promoter 
<400> 18 

caacccacgt tcagttgact actactggat tgctggctaa agtggtgtcg tga 

<210> 19 

<211> 28 

<212> nucleic acid 

<220> primer. 4 for introducing a mutation of ICD promoter 
. <400> 19 
ggctgaaact gctataatag gcgccagc 

<210> 20 
<211> 51 

<212> nucleic acid 

<22 0> primer 5 for introducing a mutation of ICD promoter 
<400> 20 

ggaaacacgg cgttgccatg cggggctgaa actgctataa taggcgccag c 
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<210> 21 
<211> 51 

<212> nucleic acid * 

<22 0> primer 6 for introducing a mutation of ICD promoter 
<400> 21 

ggaaacacgg cgttgacatg cggggctgaa actgctataa taggcgccag c 

<210> 22 
<211> 22 
■ <212> nucleic acid 
<220> ICD promoter sequence primer 
<400> 22 

gtgcgggtcc agatgatctt ag 

<210> 23 
<211> 20 

<212> nucleic acid 

<220> primer A for amplifying of nptll 

<4oo> 23 ' ■' , 

gggatcccgg atgaatgtca 

<400> 24 
<211> 23 

<212> nucleic acid 

<220> primer B for amplifying of nptll 
<400> 24 

gcccggggtg ggcgaagaac tec 
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<210> 25 
<211> 23 

<212> nucleic acid 

<220> priirer for amplifying of Br evihacter ium lactof ermentum pdhA gene IA 
<400> 25 

aci gti tci atg ggi cti ggi cc 

<210> 26 
<211> 23 

<212> nucleic acid 

<220> pr direr for amplifying of Brevihacterium lactof ernentum pdhA gene IA 
<400> 26 

cct tci ccg tti agi gti gti eg 

<210> 27 
<211> 30 

<212> nucleic acid 

<220> priirer for in vitro cloning of Brevihacterium lactof ermentum pdhA gene XA 
<400> 27 •'•*" ' 1 

ttg cag tta acc acg aag gtc agg ttg tec 

<210> 28 
<211> 30 

<212> nucleic acid 

<220> priner for in vitro cloning of Brevihacterium lactof ermentum pdhA gene IA 
<400> 28 

tgg atg aga cca cgt gat tct ggc teg tec 

<210> 29 
<211> 30 
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<212> nucleic acid 

<220> primer for in vitro cloning of Brevibacterium lactofententum pdhA gene IA 
<400> 29 

aca gat cct gca cga agg cat caa cga ggc 

<210> 30 
<211> 30 

<212> nucleic acid 

<220> primer for in vitro cloning of Brevibacterium lactofermentum pdhA gene IA 
<400> 

tea teg ctg egg gta cct cct acg cca ccc 

<210> 31 

<211> 2766 

<212> nucleic acid 

<213> Brevibacterium lactof erjmentum ATCC138 69 

<220> Brevibacterium lactofermentum ATCC13869 pdhA gene IA 

<400> 31 , . r - v , (> ; : v . : :> f ^ J : 



atg gec gat caa gca aaa ctt ggt ggt aag ccc teg gat gac tct aac 48 

Met Ala Asp Gin Ala Lys Leu Gly Gly Lys Pro Ser Asp- Asp Ser Asn 
1 5 10 15 

ttc gcg atg ate cgc gat ggc gtg gca tct tat ttg aac gac tea gat 96 

Phe Ala Met lie Arg Asp Gly Val Ala Ser Tyr Leu Asn Asp Ser Asp 
20 25 30 

ccg gag gag acc aac gag tgg atg gat tea etc gac gga tta etc cag 144 

Pro Glu Glu Thr Asn Glu Trp Met Asp Ser Leu Asp- Gly Leu Leu Gin 
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35 40 45 

gag tct tct cca gaa cgt get cgt tac etc atg ctt cgt ttg ctt gag 192 

Glu Ser Ser Pro Glu Arg Ala Arg Tyr Leu Met Leu Arg Leu Leu Glu 
50 55 60 



cgt gca tct gca aag cgc gta tct ctt ccc cca atg acg tea acc gac 240 
Arg Ala Ser Ala Lys Arg Val Ser Leu Pro Pro Met Thr Ser Thr Asp 
65 70 75 80 

■tac gtc aac acc, att cca acc tct atg gaa cct gaa ttc cca ggc gat 28 8 
Tyr Val Asn Thr lie Pro Thr Ser Met Glu Pro Glu Phe Pro Gly Asp 
85 90 95 

gag gaa atg gag aag cgt tac cgt cgt tgg att cgc tgg aac gca gec 336 
Glu Glu Met Glu Lys Arg Tyr Arg Arg Trp lie Arg Trp Asn Ala Ala 
100 ^05 110 

ate atg gtt cac cgc get cag cga cca ggc ate ggc gtc ggc gga cac 384 
lie Met Val His Arg Ala Gin Arg Pro Gly lie Gly Val Gly Gly His 
115 120 . 125 

att tec act tac gca ggc gca gec cct ctg tac gaa gtt ggc ttc aac 432 
lie Ser Thr Tyr Ala Gly Ala Ala Pro Leu Tyr Glu Val Gly Phe Asn 
130 135 140 

cac ttc ttc cgc ggc aag gat cac cca ggc ggc ggc gac cag ate ttc 480 
His Phe Phe Arg Gly Lys Asp His Pro Gly Gly Gly Asp Gin He Phe 
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145 150 155 160 

ttc cag ggc cac gca tea cca ggt atg tac gca cgt gca ttc atg gag 528 

Phe Gin Gly His Ala Ser Pro Gly Met Tyr Ala Arg Ala Phe Met Glu 
165 170 175 

ggt cgc ctt tct gaa gac gat etc gat ggc ttc cgt cag gaa gtt tec 576 

Gly Arg Leu Ser Glu Asp Asp Leu Asp Gly Phe Arg Gin Glu Val Ser 
180 185 190 

cgt gag cag ggt ggc att ccg tec tac cct cac cca cac ggt atg aag 624 

Arg Glu Gin Gly Gly lie Pro Ser Tyr Pro His Pro His Gly Met Lys 
195 200 205 



gac ttc tgg gag ttc cca 
Asp Phe Trp Glu Phe Pro 
210 

gec att tac cag gca cgt 
Ala lie Tyr Gin Ala Arg 
225 230 

aag gac acc tct gac cag 
Lys Asp Thr Ser Asp Gin 
245 

atg gac gag cca gaa tea 
Met Asp Glu Pro Glu Ser > 



act gtg tec atg ggt- ctt 
Thr Val Ser Met Gly Leu 

215 , : .;, 220 

ttc aac cgc tac etc gaa 
Phe Asn Arg Tyr Leu Glu 
235 

cac gtc tgg gee ttc ctt 
His Val Trp Ala Phe Leu 
250 

cgt ggt etc ate cag cag 
Arg Gly Leu lie Gin Gin 



ggc cca atg gat 672 
Gly Pro Met Asp 

aac cgt ggc ate 720 
Asn Arg Gly lie 
240 

ggc gac ggc gaa 768 
Gly Asp Gly Glu 
255 

get gca ctg aac 816 
Ala Ala Leu Asn 
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260 

aac ctg gac aac ctg acc ttc gtg 

Asn Leu Asp Asn Leu Thr Phe Val 

275 280 



265 270 
gtt aac tgc aac ctg cag cgt etc 864 
Val Asn Cys Asn Leu Gin Arg Leu 
285 



gac gga cct gtc cgc ggt aac acc aag ate ate cag gaa etc gag tec 912 
Asp Gly Pro Val Arg Gly Asn Thr Lys lie lie Gin Glu Leu Glu Ser 
290 295 300 



ttc ttc cgt ggc gca ggc tgg tct gtg ate aag gtt gtt tgg ggt cgc 960 
■Phe Phe Arg Gly Ala Gly Trp Ser Val lie Lys Val Val Trp Gly Arg 
305 310 315 320 



gag tgg gat gaa ctt ctg gag aag gac cag gat ggt gca ctt gtt gag 1008 

Glu Trp Asp Glu Leu Leu Glu Lys Asp Gin Asp Gly. Ala Leu Val Glu 
325 330 335 

ate atg aac aac acc tec gat ggt gac tac cag acc ttc aag get aac 1056 

lie Met Asn Asn Thr Ser Asp Gly Asp Tyr Gin Thr Phe Lys Ala Asn 

340 345 350 

gac ggc gca tat gtt cgt gag cac ttc ttc gga cgt gac cca cgc acc 1104 

Asp Gly Ala Tyr Val Arg Glu His Phe Phe Gly Arg Asp Pro Arg Thr 

355 360 365 

gca aag etc gtt gag aac atg acc gac gaa gaa ate tgg aag ctg cca 1152 

Ala Lys Leu Val Glu Asn Met Thr Asp Glu Glu lie Trp Lys Leu Pro 
' 370 375 380 
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cgt ggc ggc cac gat tac cgc aag 
Arg Gly Gly His Asp Tyr Arg Lys 
385 390 

ctt gag acc aag gat cgc cca acc 
Leu Glu Thr Lys Asp Arg Pro Thr 
405 



gtt tac gca gcc tac aag cga get 12 0 0 
Val Tyr Ala Ala Tyr Lys Arg Ala 
395 400 

gtc ate ctt get cac acc att aag 124 8 
Val lie Leu Ala His Thr lie Lys 
410 415 



ggc tac gga etc ggc cac aac ttc gaa ggc cgt aac gca acc cac cag 1296 
Gly Tyr Gly Leu Gly His Asn Phe Glu Gly Arg Asn Ala Thr His Gin 
420 425 430 

atg aag aag ctg acg ctt gat gat ctg aag ttg ttc cgc gac aag cag 1344 
Met Lys Lys Leu Thr Leu Asp Asp Leu Lys Leu Phe Arg Asp Lys Gin 
435 • 440 445 

ggc ate cca ate" acc gat gag cag ctg gag aag gat cct tac ctt cct 1392 
Gly lie Pro lie Thr Asp Glu Gin Leu Glu Lys Asp Pro Tyr Leu Pro 
450 455 460 

cct tac tac cac cca ggt gaa gac get cct gaa ate aag tac atg aag 1440. 
Pro Tyr Tyr His Pro Gly Glu Asp Ala Pro Glu lie Lys Tyr Met Lys 
465 470 475 480 

gaa cgt cgc gca gcg etc ggt ggc tac ctg cca gag cgt cgt gag aac 1488 
Glu Arg Arg Ala Ala Leu Gly Gly Tyr Leu Pro Glu Arg Arg Glu Asn 
485 490 495 
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TAC GAT CCA ATT CAG GTT CCA CCA CTG GAT AAG CTT CGC TCT GTC CGT 1536 
Tyr Asp Pro lie Gin Val Pro Pro Leu Asp Lys Leu Arg Ser Val Arg 
500 505 510 

aag ggc tec ggc aag cag cag ate get acc act atg gcg act gtt cgt 1584 
Lys Gly Ser Gly Lys Gin Gin lie Ala Thr Thr Met Ala Thr Val Arg 
515 520 525 

acc ttc aag gaa ctg atg cgc gat aag ggc ttg get gat cgc ctt gtc 1632 
Thr Phe Lys Glu Leu Met Arg Asp Lys Gly Leu Ala Asp Arg Leu Val 
530 535 540 

cca ate att cct gat gag gca cgt acc ttc ggt ctt gac tct tgg ttc 1680 
Pro lie lie Pro Asp Glu Ala Arg Thr Phe Gly Leu Asp Ser Trp Phe 
545 550 . , 555 560 

cca acc ttg aag ate tac aac ccg cac ggt cag aac tac gtg cct gtt 1728 
Pro Thr Leu Lys lie Tyr Asn Pro His Gly Gin Asn Tyr Val Pro Val 
565 570 575 

gac cac gac ctg atg etc tec tac cgt gag gca cct gaa gga cag ate 1776 
Asp His Asp- Leu Met Leu Ser Tyr Arg Glu Ala Pro Glu Gly Gin lie 
580 585 590 

ctg cac gaa ggc ate aac gag get ggt tec gtg gca teg ttc ate get 1824 
Leu His Glu Gly He Asn Glu Ala Gly Ser Val Ala Ser Phe He Ala 
595 600 605 
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gcg ggt acc tec tac gec acc cac ggc aag gec atg att ccg ctg tac 1872 
Ala Gly Thr Ser Tyr Ala Thr His Gly Lys Ala Met lie Pro Leu Tyr 
610 615 620 

ate ttc tac teg atg ttc gga ttc cag cgc acc ggt gac tec ate tgg 1920 
lie Phe Tyr Ser Met Phe Gly Phe Gin Arg Thr Gly Asp Ser lie Trp 
625 630 635 640 

gca gca gec gat cag atg gca cgt ggc ttc etc ttg ggc get acc gca 19 6 8 
• Ala Ala Ala Asp Gin Met Ala Arg Gly R}ie Leu Leu Gly Ala Thr Ala 
645 650 655 

ggt cgc acc acc ctg acc ggt gaa ggc etc cag cac atg gat gga cac 2 016 
Gly Arg Thr Thr Leu Thr Gly Glu Gly Leu Gin His Met Asp Gly His , 
660 665 670 

tec cct gtc ttg^gc^; tcq/ ; ape ^aj^ gag. ggt gtc gag acc tac gac cca 2064 
Ser Pro Val Leu Ala Ser Thr Asn Glu Gly Val Glu Thr Tyr Asp Pro 
675 680 685 

tec ttt gcg tac gag ate gca cac ctg gtt cac cgt ggc ate gac cgc 2112. 
Ser Phe Ala Tyr Glu lie Ala His Leu Val His Arg Gly lie Asp Arg 
690 695 700 

atg tac ggc cca ggc aag ggt gaa gat gtt ate tac tac ate acc ate 2160 
Met Tyr Gly Pro Gly Lys Gly Glu Asp Val lie Tyr Tyr lie Thr He 
705 710 715 720 
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tac aac gag cca acc cca cag cca get gag cca gaa gga ctg gac gta 2208 
Tyr Asn Glu Pro Thr Pro Gin Pro Ala Glu Pro Glu Gly Leu Asp Val 
725 730 735 

gaa ggc ctg cac aag ggc ate tac etc tac tec cgc ggt gaa ggc acc 2256 
Glu Gly Leu His Lys Gly lie Tyr Leu Tyr Ser Arg Gly Glu Gly Thr 
740 745 750 

ggc cat gag gca aac ate ttg get tec ggt gtt ggt atg cag tgg get 2304 
•Gly His Glu Ala .Asn lie Leu Ala Ser Gly Val Gly Met Gin Trp Ala 
755 760 765 

etc aag get gca tec ate ctt gag get gac tac gga gtt cgt gee aac 2352 
Leu Lys Ala Ala Ser lie Leu Glu Ala Asp Tyr Gly Val Arg Ala Asn 
770 775 780 

att tac v t'cc'gct act tct tgg gtt aac ttg get cgc gat ggc get get 2400 
lie Tyr Ser Ala Thr Ser Trp Val Asn Leu Ala Arg Asp Gly Ala Ala 
7 85 790 795 800 

cgt aac aag gca cag ctg cgc aac cca ggt gca gat get ggc gag gca 2448 . 
Arg Asn Lys Ala Gin Leu Arg Asn Pro Gly Ala Asp Ala Gly Glu Ala 
805 810 815 

ttc gta acc acc cag ctg aag cag acc tec ggc cca tac gtt gca gtg 2496 
Phe Val Thr Thr Gin Leu Lys Gin Thr Ser Gly Pro Tyr Val Ala Val 
820 825 830 



15/35 



(USPTO) 



WO 00/18935 



PCT/JP99/05175 



tct gac ttc tec act gat ctg cca aac cag ate cgt gaa tgg gtc cca 2544 

Ser Asp Phe Ser Thr Asp Leu Pro Asn Gin lie Arg Glu Trp Val Pro 
835 840 845 

ggc gac tac acc gtt etc ggt gca gat ggc ttc ggt ttc tct gat acc 2592 

Gly Asp Tyr Thr Val Leu Gly Ala Asp Gly Phe Gly Phe Ser Asp Thr 
850 855 860 

cgc cca get get cgt cgc ttc ttc aac ate gac get gag tec att gtt 2640 

Arg Pro Ala Ala Arg Arg Phe Phe Asn lie Asp Ala Glu Ser lie Val 

865 870 875 880 

gtt gca gtg ctg aac tec ctg gca cgc gaa ggc aag ate gac gtc tec 2688 

Val Ala Val Leu Asn Ser Leu Ala Arg Glu Gly Lys lie Asp Val Ser 
885 890 895 

gttgct'gct cag get get gag aag ttc aag ttg gat gat cct acg agt 2736 

Val Ala Ala Gin Ala Ala Glu Lys Phe Lys Leu Asp Asp Pro Thr Ser 
900 905 910 



gtt tec gta gat cca aac get cct gag gaa 2766 
Val Ser Val Asp Pro Asn Ala Pro Glu Glu 



<210> 32 

<211> 8556 

<212> nucleic acid 

<213> Brevibacterium lactof ermentum ATCC13869 
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<400> 32 

tcacgttacg gcgatcaaca ccgcaaccac tacgagaaga tctccaaacg agaccaagag 60 

cgcttctaag cccgtctcat tttgcacctg ccattctgtg aggatatggc aggtgctttt 120 

tcatgccact atcttggggt tctcggtatt agatcttctg ataaaaaccc gatagttttc 180 

ttgcgctaga cactaattac ggcaccgctt aagcatggtc gtgacacgta aaacctgact 240 

taggccattt tgatgtggtg tagatcatat tgacgtcaat gaatgaagtg actaactccg 300 

ccgaatccac atcgtctaaa aggcctgggc gaccacgtaa agacgggcac gacgagaaga 360 

tcatcgacgc aactttacgg ctcatcgaca gcaatcgtcc cgtcacggtc aatgcagttg 420 

tcaaagaaag cggagtggca cgtgcagcgg tttatcgacg ctggcccagg ctagtggatc 480 

tagtagcgga agctttagat gccgggcgag ctccagttga aatagatacc ccaggggaca 540 

tcaaagagac cttgattgat gggctgttta caaatcaggc gaaaaccact ggagtctcct 600 

atcctcgtca gcgatttcgc aaacggctcg agttggtcjat gtcagatcaa gaattacagc 660 

tcgcctaatg gaattcacat gtgaagagac gtcgagaagc aaatattcgc gcgctgcaag 720 

tcgcgcaaga aaaaggccaa atccgggcgg atctagacat cgaggcgtgc ctcgatgcaa 780 

tccttggggt gttttattac caatcggtcg cgcgtggagt aaatttcacc gaccaaggta 840 

caacgcaacg atgcagagaa gccttggagg tgatctggca tggaatggaa ccttaaattc 900 

aggttctgac gaggtgcgaa gcaagttgtc gcgcgccgca cctcagtatc cggatcaact 960 

taatttcgaa gtzgctgggtt ttctcgcgca tacccaatgc gtaccgatgt gcccatgagc 1020 

gaaaaacagg ccacgataag tttcttaaaa cttatcgtgg cctgcttcta tatttgtgcg 1080 

ccctgacggg ctcgaaccgc cgacctgctg ggtgtaaacc agctgctctt ccagctgagc 1140 

taaaggcgcg cacgtgcttt tctagaacca ccttggtggc ctcgaaagca acgagtgaaa 1200 

tactaacaca caatctccac agacctaaaa tcgctgctca ggccgtggaa attagcgatt 1260 

gttaaggctt cttgtttcca cgctggacga ggcaagaacc ttgccaatta ccgagacgtt 1320 

ccgccttggt ctgcacgaga cctgccagtt gtgctgattc agagataact ccaggagcca 1380 

gggctccttc tttaccaatg ccaggagtca acacccagat acgaccattc tcagcgaggg 1440 

agcggatgga atccacaagt ccgtcgacga gatcgccgtc atcctcgcgc caccagagca 1500 

gcacgacatc gcacagctcg tcggtttctt catcgagtag ttcctcaccg attgcatctt 1560 

cgatggactc gctgatcagc gtgtcggaat cttcatccca tccaatttct tgaacgatat 1620 

. gacccgattg aatgccgagt agttgagcat aatcctgggc accttgcttg ac±gcgcccg 1680 

gagcgtcggc cactttaata atcctcctcg tgtgggcccc gatgtgtttt tcgattacat 1740 
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ggattcaaca 


tgaaaccgcg gggctattga 


tatatccgaa ttgcacatta ccgtccaacc 


1800 


ggtactttga 


accacctttc cctggaattt 


tttccttttc ctcccccttt acgctcaaga 


1860 


atcaatgaat 


tcaatcactg gccagcgatt 


aacttttcga gttttcagtc ttggatttcc 


1920 


acaattctct 


tcaaaataat ggtggctaga 


tttttcatca aaccctcacc aaaaggacat 


1980 


cagacctgta 


gttttatgcg attcgcgtca 


aacgtgagag aaacatcaca tctcacggga 


2040 


aactacccga 


taattctttg caaaactttg 


caaagggtaa tgaacatgca gctagtttcc 


2100 


gtagaaatgt 


tctttaaaaa atccacaaca 


attgccagga agcacaccga ttgatggata 


2160 


cctgaaatcc 


cagtgagcgc accactcccc 


ttacgtcaca gtctgtaaaa caaatcttcg 


2220 


gtgttgcgta 


tccttgttaa taacttatgc 


gttgacccat tcgtgcactt cggtgtgcca 


2280 


caattaggta 


cgaccaagaa tgggaccggg 


aaaccgggac gtataaacga aataaaacat 


2340 


tccaacagga 


ggtgtggaa atg gcc gat 


caa gca aaa ctt ggt ggt aag ccc 


2392 




Met Ala Asp Gin 


Ala Lys Leu Gly Gly Lys Pro 






5 


10 





teg gat gac tct aac ttc gcg atg ate cgc gat ggc gtg gca tct tat 2440 
Ser Asp Asp Ser Asn Phe Ala Met iie s, Arg Asp Gly Val Ala Ser Tyr 
15 20 25 

ttg aac gac tea gat ccg gag gag acc aac gag tgg atg gat tea etc 2488 
Leu Asn Asp Ser Asp Pro Glu Glu Thr Asn Glu Trp Met Asp Ser . Leu 
30 35 40 

gac gga tta etc cag gag tct tct cca gaa cgt get cgt tac etc atg 2536 
Asp Gly Leu , Leu Gin Glu Ser Ser Pro Glu Arg Ala Arg Tyr Leu Met 
45 50 55 

ctt cgt ttg ctt gag cgt gca tct gca aag cgc gta tct ctt ccc cca 2584 
Leu Arg Leu Leu Glu Arg Ala Ser Ala Lys Arg Val Ser Leu Pro Pro 
60 65 70 75 
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atg acg tea acc gac tac gtc aac acc att cca acc tct atg gaa cct 2632 
Met Thr Ser Thr Asp Tyr Val Asn Thr lie Pro Thr Ser Met Glu Pro 
80 85 90 

gaa ttc cca ggc gat gag gaa atg gag aag cgt tac cgt cgt tgg att 2680 
Glu Phe Pro Gly Asp Glu Glu Met Glu Lys Arg Tyr Arg Arg Trp lie 
95 100 105 

cgc tgg aac gca gec ate atg gtt cac cgc get cag cga cca ggc ate 2728 
Arg Trp Asn Ala Ala lie Met Val His Arg Ala Gin Arg Pro Gly lie 
110 115 120 

ggc gtc ggc gga cac att tec act tac gca ggc gca gec cct ctg tac 2776 
Gly Val Gly Gly His He Ser Thr Tyr Ala Gly Ala Ala Pro Leu Tyr 
125 130 135 - 



gaa gtt ggc ttc aac cac ttc ttc cgc ggc aag gat cac cca ggc ggc 2824 
Glu Val Gly Phe Asn His Phe Phe Arg Gly Lys Asp His Pro Gly Gly 
140 145 150 155 



ggc gac cag ate ttc ttc cag ggc cac gca tea cca ggt atg tac gca 2872 
Gly Asp Gin He Phe Phe Gin Gly His Ala Ser Pro Gly Met Tyr Ala 
160 165 170 

cgt gca ttc atg gag ggt cgc ctt tct gaa gac gat etc gat ggc ttc 2920 
Arg Ala Phe Met Glu Gly Arg Leu Ser Glu Asp Asp Leu Asp Gly Phe 
175 180 185 

cgt cag gaa gtt tec cgt gag cag ggt ggc att ccg tec tac cct cac 2968 
Arg Gin Glu Val Ser Arg Glu Gin Gly Gly He Pro Ser Tyr Pro His 
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cca cac ggt atg aag gac ttc tgg gag ttc cca act gtg tec atg ggt 3016 
Pro His Gly Met Lys Asp Phe Trp Glu Phe Pro Thr Val Ser Met Gly 
205 210 215 



ctt ggc cca atg gat gec att tac cag gca cgt ttc aac cgc tac etc 3064 
Leu Gly Pro Met Asp Ala lie Tyr Gin Ala Arg Phe Asn Arg Tyr Leu 
220 225 230 235 

gaa aac cgt ggc ate aag gac acc tct gac cag cac gtc tgg gec ttc 3112 
Glu Asn Arg Gly lie Lys Asp Thr Ser Asp' : Gln His Val Trp Ala Phe 
240 245 250 

ctt ggc gac ggc gaa atg.; gac 'gag/ cca gaa tea cgt ggt etc ate cag 3160 
Leu Gly Asp Gly Glu Met Asp Glu Pro Glu Ser Arg Gly Leu lie Gin 
255 . 260 265 

cag get gca ctg aac' aac ctg gac aac ctg acc ttc gtg gtt aac tgc 3208 
Gin Ala Ala Leu Asn Asn Leu Asp Asn Leu Thr Phe Val Val Asn Cys 
270 275 280 

aac ctg cag cgt etc gac gga cct gtc cgc ggt aac acc aag ate ate 3256 
Asn Leu Gin Arg Leu Asp Gly Pro Val Arg Gly Asn Thr Lys He He 
285 290 295 



cag gaa etc gag tec ttc ttc cgt ggc gca ggc tgg tct gtg ate aag 3304 
Gin Glu Leu Glu Ser Phe Phe Arg Gly Ala Gly Trp Ser Val He Lys 
300 305 310 315 
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gtt gtt tgg ggt cgc gag tgg gat gaa ctt ctg gag aag gac cag gat 
Val Val Trp Gly Arg Glu Trp Asp Glu Leu Leu Glu Lys Asp Gin Asp 
320 325 330 



3352 



ggt gca ctt gtt gag ate atg aac aac ace : tcc gat ggt gac tac cag 
Gly Ala Leu Val Glu He Met Asn Asn Thr Ser Asp Gly Asp Tyr Gin 
335 340 345 



3400 



acc ttc aag get aac gac ggc gca tat gtt cgt gag cac ttc ttc gga 3448 
Thr Phe Lys Ala Asn Asp Gly Ala Tyr Val Arg Glu His Phe Phe Gly 
350 355 360 

cca cgc acc gca aag etc gtt gag aac atg acc gac gaa gaa 3496 
Pro Arg Thr Ala Lys Leu Val Glu Asn Met Thr Asp Glu Glu 

370.,, V 1 if 375 

ate tgg aag ctg cca cgt ggc ggc cac gat tac cgc aag gtt 
He Trp Lys Leu Pro Arg Gly Gly His Asp Tyr Arg Lys Val 
380 385 390 

gec tac aag cga get ctt gag acc aag gat cgc cca acc gtc ate ctt 3592 
Ala Tyr Lys Arg Ala Leu Glu Thr Lys Asp Arg Pro Thr Val He Leu 
400 405 410 

get cac acc att aag ggc tac gga etc ggc cac aac ttc gaa ggc cgt 3640 
Ala His Thr He Lys Gly Tyr Gly Leu Gly His Asn Phe Glu Gly Arg 
415 420 425 



cgt gac 
Arg Asp 
365 



tac gca 3544 
Tyr Ala 
395 



aac gca acc cac cag atg aag aag ctg acg ctt gat gat ctg aag ttg 3688 
Asn Ala Thr His Gin Met Lys Lys Leu Thr Leu Asp Asp Leu Lys Leu 
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430 435 440 

ttc cgc gac aag cag ggc ate cca ate acc gat gag cag ctg gag aag 3736 
Phe Arg Asp Lys Gin Gly He Pro He Thr Asp Glu Gin Leu Glu Lys 
445 450 455 

gat cct tac ctt cct cct tac tac cac cca ggt gaa gac get cct gaa 3784 
Asp Pro Tyr Leu Pro Pro Tyr Tyr His Pro Gly Glu Asp Ala Pro Glu 
460 465 470 475 

ate aag tac atg aag gaa cgt cgc gca gcg etc ggt ggc tac ctg cca 3832 
lie Lys Tyr Met Lys Glu Arg Arg Ala Alaijeu Gly Gly Tyr Leu Pro 
480 485,;,; 490 

gag cgt cgt gag aac tac gat cca att cag gtt cca cca ctg gat aag 3880 
Glu Arg Arg Glu Asn Tyr Asp Pro He Gin Val Pro Pro Leu Asp Lys 
495 500 505 

ctt cgc tct gtc cgt aag ggc tec ggc aag cag cag ate get acc act 3928 
Leu Arg Ser Val Arg Lys Gly Ser Gly Lys Gin Gin He Ala Thr Thr 
510 515 520 

atg gcg act gtt cgt acc ttc aag gaa ctg atg cgc gat aag ggc ttg 3976 
Met Ala Thr Val Arg Thr Phe Lys Glu Leu Met Arg Asp Lys Gly Leu 
525 530 . 535 

get gat cgc ctt gtc cca ate att cct gat gag gca cgt acc ttc ggt 4024 
Ala Asp Arg Leu Val Pro He lie Pro Asp Glu Ala Arg Thr Phe Gly 
540 545 550 555 
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ctt gac tct tgg ttc cca acc ttg aag ate tac aac ccg cac ggt cag 4072 
Leu Asp Ser Trp Phe Pro Thr Leu Lys lie Tyr Asn Pro His Gly Gin 
560 565 570 

aac tac gtg cct gtt gac cac gac ctg atg. etc tec tac cgt gag gca 4120 
Asn Tyr Val Pro Val Asp His Asp Leu Met Leu Ser Tyr Arg Glu Ala 
575 580 5B5 

cct gaa gga cag ate ctg cac gaa ggc ate aac gag get ggt tec gtg 4168 
Pro Glu Gly Gin He Leu His Glu Gly He Asn Glu Ala Gly Ser Val 
590 595 600 

. ^ 

gca teg ttc ate get gcg. ggt- acc tec tac gee acc cac ggc aag gee 4216 
Ala Ser Phe He Ala Ala Gly Thr Ser Tyr Ala Thr His Gly Lys Ala 
605 610 615 

atg att ccg ctg tac ate ttc tac teg atg ttc gga ttc cag cgc acc 4264 
Met He Pro Leu Tyr He Phe Tyr Ser Met Phe Gly Phe Gin Arg Thr 
620 625 630 635 

ggt gac tec ate tgg gca gca gee gat cag atg gca cgt ggc ttc etc 4312 
Gly Asp Ser lie Trp Ala Ala Ala Asp Gin Met Ala Arg Gly Phe Leu 
640 645 650 

ttg ggc get acc gca ggt cgc acc acc ctg acc ggt gaa ggc etc cag 4360 
Leu Gly Ala Thr Ala Gly Arg Thr Thr Leu Thr Gly Glu Gly Leu Gin 
655 660 665 

cac atg gat gga cac tec cct gtc ttg get tec acc aac gag ggt gtc 4408 
His Met Asp Gly His Ser Pro Val Leu Ala Ser Thr Asn Glu Gly Val 
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670 675 680 

gag acc tac gac cca tec ttt gcg tac gag ate gca cac ctg gtt cac 4456 
Glu Thr Tyr Asp Pro Ser Phe Ala Tyr Glu lie Ala His Leu Val His 
685 690 695 

cgt ggc ate gac cgc atg tac ggc cca ggc aag ggt gaa gat gtt ate 4504 
Arg Gly He Asp Arg Met Tyr Gly Pro Gly Lys Gly Glu Asp Val He 
700 705 710 715 

tac tac ate acc ate tac aac gag cca acc cca cag cca get gag cca 4552 
Tyr Tyr He Thr He Tyr Asn Glu Pro Thr Pro Gin Pro Ala Glu Pro 

72#' 1 ^--' 7 -'' 1 ' ,i " V ' / " '725 • 730 



gaa gga ctg gac gta gaa ggc ctg cac aag ggc ate tac etc tac tec 4600 
Glu Gly Leu Asp Val Glu Gly Leu His Lys Gly He Tyr Leu Tyr Ser 
735 740 745 

cgc ggt gaa ggc acc ggc cat gag gca aac ate ttg get tec ggt gtt 4648 
Arg Gly Glu Gly Thr Gly His Glu Ala Asn He Leu Ala Ser Gly Val 
750 755 760 

ggt atg cag tgg get etc aag get gca tec ate ctt gag get gac tac 4696 
Gly Met Gin Trp Ala Leu Lys Ala Ala Ser He Leu Glu Ala Asp Tyr 
765 770 775 

gga gtt cgt gec aac att tac tec get act tct tgg gtt aac ttg get 4744 
Gly Val Arg Ala Asn He Tyr Ser Ala Thr Ser Trp Val Asn Leu Ala 
780 785 790 795 
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cgc gat ggc get- get cgt aac aag gca cag ctg cgc aac cca ggt gca 4792 
Arg Asp Gly Ala Ala Arg Asn Lys Ala Gin Leu Arg Asn Pro Gly Ala 
800 805 810 



gat get ggc gag gca ttc gta acc acc cag ; ctg. aag cag acc tec ggc 4840 
Asp Ala Gly Glu Ala Phe Val Thr Thr Gin Leu Lys Gin Thr Ser Gly 
815 820 825 

cca tac gtt gca gtg tct gac ttc tec act gat ctg cca aac cag ate 4888 
Pro Tyr Val Ala Val Ser Asp Phe Ser Thr Asp Leu Pro Asn Gin He 
830 835 840 

: ^ - v^t 

cgt gaa tgg gtc cca ggc gac tac acc gtt etc ggt gca gat ggc ttc 4936 
Arg Glu Trp Val Pro Gly Asp Tyr Thr Val Leu Gly Ala Asp Gly Phe 
845 850 855 

ggt ttc tct gat acc cgc cca get get cgt cgc ttc ttc aac ate gac 4984 
Gly Phe Ser Asp Thr Arg Pro Ala Ala Arg Arg Phe Phe Asn He Asp ' 
860 865 870 875 

get gag tec att gtt gtt gca gtg ctg aac tec ctg gca cgc gaa ggc 5032 
Ala Glu Ser He Val Val Ala Val Leu Asn Ser Leu Ala Arg Glu Gly . 

880 885 890 

aag ate gac gtc tec gtt get get cag get get gag aag ttc aag ttg 5080 
Lys He Asp Val Ser Val Ala Ala Gin Ala Ala Glu Lys Phe Lys Leu 
895 900 905 

gat gat cct acg agt gtt tec gta gat cca aac get cct gag gaa taaat 5130 
Asp Asp Pro Thr Ser Val Ser Val Asp Pro Asn Ala Pro Glu Glu 
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910 915 920 

cacctcaagg gacagataaa tcccgccgcc agacgttagt ctggcggcgg gattcgtcgt 5190 

aaagcaagct ctttttagcc gagaaacgcc ttgtcagaca atgttgcgcc cttgatattg 5250 

gcgaactcct gcagcaaatc gcgcacagtc aacttcgact tggtagcctg atctgcctgg 5310 

tagacaatct ggccttcatg catcatgatc aggcgattgc ccaggcgaat tgcctgttcc 5370 

atgttgtgcg tgaccataag cgtagtcaga gttccatctg ccacgatctt ttcggtcaag 5430 

gtggtcacaa gctctgcacg ctgtggatca agcgctgcgg tgtgctcatc caacagcatg 5490 

attttaggtt gagtaaaacc agccatcagc agggacaatg cctgacgctg accgccagag . 5550 

agcaaaccaa ctttggcagt gagcctgttt tccagaccca- gctcaaggcg ctcaagttcc 5610 

tgcttgaatt gctcacjggcg^ cttcgaggtc agtgcaaagc ccaatccacg gcgcttgccg 5670 

cgcagcaacg cgatggccag attctcttca atggtgagat tcggcgcggt gcctgccaaa 5730 

ggatcctgaa aaacgcggcc gatgtagcgg gcacgcttgt gctctgacat cttgtttacc 5790 

ttgttgccgt cgatggaaat ctcgccggaa tcaacaagca aacggccaga aacagcgttg 5850 

agcagggtgg atttacccgc accgttagaa ccgatgacgg tgacaaaatc gccctcagcc 5910 

atatcgagtt tgagctgctg caacgcgcgg cgctcattca cagtgccggg gaagaaggtt 5970 

ttggaaattc cgttgatgga taacatgtct taagcctcca ctgctactgg ttgcttaggc 6030 

ttcggtgcct tggagaactt cgcacgccac ctcggcagca gcatggcgac aaccaccaag 6090 

atcgcagaaa ttgccttcat atcgttgggg tcaaggccaa cgcgcagtgc tgcgaaaatg 6150 

atcaggcggt acgcgatggc accgacgatg acagccaaca cagccaacca cacgcgacgc 6210 

tgaccgaaga tggcctggcc ccaaaataac cgatgcgaga ccgatcacga tgaggccaat 6270 

acccatcgaa atatctgcga agccctggta ctgagcgatg agtgcaccgg caagaccaac 6330 

agaaccattg gacagggaga tggtgaggat tttggtgaaa tccgttgaaa caccaaagga 6390 

ctgcaccatc ggcccgttgt cgccggtgga tcgcagcgac agtccgatat cagtgttgag 6450 

gaaccagatg acgatgagtc ccaaaaatcc cactgcaacg gcgaggatcg ccgggcctgc 6510 

ccatgtgccg aggaggccgg cgtcgcgaag cggggtgaag aggttatcgg tgcgcaacaa 6570 

tggcacgttc gcgccaccca tgatgcgcaa gttaaccgac cacaacgcaa tcatggtcaa 6630 

aatacctgcg agcaaaccat cgatcttgcc cttggtgtgc agcaaaccgg tgatcatgcc 6690 

agcgataaag ccagtaacga aaccagcggc agtagccata agaggaggcc agccagacat 6750 

aagagctgtc gcagctgttg ccgcgccagt ggtcaggctg ccgtcaacgg tgaggtcggg 6810 
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aaagttgagc acacggaacg tcaaatagac gcccaatgcg acaactccgt acaacaatcc 6870 

gaactcaaaa gcgccgatca tacgcgttcg gccttatcca aaatctcttg agggatctcc 6930 

acgccctggc gctctgctgc atcttcgttg atcacgtagg tgaactcagt tgcagtctcc 6990 

acaggcatgg ttgctgggtc ttcgccgtcc tgcagaatac gcagagccat ctcgccagtc 7050 

tggcggccaa gctcggtgta atcgataccc agggttgcca gtgcgccacc ctcaacagtg 7110 

ccggactcag caccgatcac agggatctgc ttctgctcag caacctgaac cagagaagaa 7170 
ataccggaaa caaccatgtt gtcagttgga acgtagatga catcaacatc gccgagagct ■ 7230 

tcaacagcct gctgaatctc gttcacggta gtgacagtct gagtattaac ggacagcccc 7290 

agtggctcag cagccttggt gacctcatcg acctgcacct gagagttgac ctcaccagac 7350 

gcgtagacga tgccgatgga ctttgcgtca ggaaccagct gctgcaaaag ctccaactgc 7410 

tgctcaatcg gtgcgatatc < agaa^accg^gacgttitc cgccaggtgc ttcattagaa 7470 

tccaccagct ctgccgacac tgcatcggta actgcggtga acaggactgg gatatcagtg 7530 

atattctgcg cagttgcctg tgctgctgga gttgcaacag ccaacacgag atccaaattg 7590 

tcagaagcga actgctgaga aatagtcagt gcagtgccct gctcgccgtt agcgttttgc 7650 

tcatcaaagg tgacgtcaac gcctgcctct tcaaaagctt ccttgaaacc agtggtcgct 7710 

gcatcaagtg cagggtgctg aacaagctgg ttgatgccaa ctcggtaaga gtcgccacct 7770 

gcagcatcag tggaggtgga gctgtcactg gaatcgcttg agcacgaagc caacgccaag 7830 

gcgccaacag taaagatgct tgcgagtacc ttcgaacggg aagaaaacat agcacatctc 7890 

cttaaagtgt tattttcaaa aaggggcaga cagcgtcaac acatgtctcg gataaagaac 7950 

catatgtgaa atgtctcatg atttaaacta cttgttctac cagtcatatg cgcaattccc 8010 

cctggatatc ccgcaggaca tggacaaaat gggtggatag cgggtgcacc aattcaatct 8070 

tttaaaggcc ctagacaccg cgatttcctt aatcgatcat taaagaggga tcctctcccc 8130 

taacaaacct ccaaagacta gagtggggaa caccatgaac gtttcctcaa ataaacccag 8190 

tgactctgac cgcgaatatc ttcaatcaga actcacccgg ctcgttggcc aggggcgact 8250 

cgatctagat acttaccaag acgtggttga taccgtttgg tctactgatg atctaggcga 8310 

gttgatgagg atccgtgccc gcttcctggg agggccgcag gtttcgcagc agcggcccca 8370 

gcagccgcag caaccacatc agcggccgca acagcaaccg ccacagcatt atggacaacc 8430 

cggctacggc caatcacctc aatatccacc gcagcagcct ccgcataatc agcccggcta 8490 

ttaccccgat cccggccctg gccagcagca accaccgatg caccagccac caacgcgtcc 8550 
aaatca 

27/35 



THIS PAGE BLANK (usptd) 



WO 00/18935 



PCT/JP99/05175 



<210> 33 
<211> 20 

<212> nucleic acid 

<220> primer for construction of Brevibacterium lactofexmentum pdhA gene LA 
amplification plasmid 
<400> 33 

aat gcc agg agt caa cac cc 

<210> 34 
<211> 20 

<212> nucleic acid 

<220> primer for construction- of r ,; Brevibacterium lactoferraentum. pdhA gene IA 
amplification plasmid 
<400> 34 

aca tgg aac agg caa ttc gc 

<210> 35 
<211> 28 

<212> nucleic acid 

<220> primer for introducing a mutation of Brevibacterium lactofermentum pdhA gene 
IA promoter 
<400> 35 

cgt ccc ggg ctg taa aac aaa tct teg g 

<210> 36 
<211> 27 

<212> nucleic acid 

<220> primer for introducing a mutation of Brevibacterium lactofennentum pdhA gene 
IA promoter 
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<400> 36 

ate ccc ggg ctt acc acc aag ttt tgc 

<210> 37 
<211> 30 

<212> nucleic acid 

<220> primer for introducing a mutation of Brevibacterium lactofermentum pdhA gene 
IA promoter 
<400> 37 

ctt atg cgt tgc cac att cgt gca ctt egg 

<210> 3B 
<211> 40 

<212> nucleic acid 

<220> priiner for introducing ;; a mutation, of Brevibacterium lactofermentum pdhA qene 

LAprcsnoter 

<400> 38 

gcg ttg acc cat teg tgc act teg gtg tgc tat aat tag g 

<210> 39 
<211> 40 

<212> nucleic acid 

<220> primer for introducing a mutation of Brevibacterium lactofermentum pdhA gene 
LA promoter 
<400> 39 

gcg ttg cca cat teg tgc act teg gtg tgc tat aat tag g 

<210> 40 
<211> 38 

<212> nucleic acid 
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<220> primer for introducing a mutation of Brevibacterium lactofernentum pdhA gene 
LA promoter 
<400> 40 

ttt taa aac gtt ctg gag aag act cct gga gta ate eg 

<210> 41 
<211> 20 

<212> nucleic acid 

<220> primer for introducing a mutation of Brevibacterium lactofermentum pdhA gene 
IA promoter 

<400> 41. _ : t . ... . ^. ( . t . t . 

cga tct tgc ctt cgc gtg cc 

<210> 42 
<211> 30 

<212> nucleic acid 
<400> 42 

agaccgccgg agtatgcaag aacgatgegg 

<210> 43 
<211> 30 

<212> nucleic acid 
<400> 43 

gacttcacca tcaatcatct tcttcaggta 

<210> 44 
<211> 30 

<212> nucleic acid * 
<400> 44 
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accttcgacc agaccctggc taagggcttt 

<210> 45 
<211> 30 

a 

<212> nucleic acid 
<400> 45 

gctaacaagc gcgatcgcga agctggcaac 

<210> 46 
<211> 25 

<212> nucleic acid 
<400> 46 

gcgatgacac cgtttttgtt ctcgc 

<210> 47 
<211> 25 

<212> nucleic acid ' 
<400> 47 

ggcgacatcc ttgcccagat gatca 

<210> 48 
<211> 25 

<212> nucleic acid 
<400> 48 

gacttcacca tcaatcatct tcttc 

<210> 49 
<211> 24 
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<212> nucleic acid 
<400> 49 

gccaggtaca actgtctgaa ttgc 

<210> 50 
<211> 40 



<212> nucleic acid 

<220> primer for introduoing a mutation 

<400> 50 

gttaatcgct tgccaatgca ggcaggtaag gtataacccg 



<210> 51 
<211> 40 

<212> nucleic acid " 
<400> 51 

gttaatcgct tgctaatgca ggcaggtaag gtataacccg 

<210> 52 
<211> 40 • 

<212> nucleic acid 
<400> 52 



gttaatcgct tgtcaatgca ggcaggtaag gtataacc 



eg 



<210> 53 
<211> 40 

<212> nucleic acid 
<400> 53 



gttaatcgct tgttaatgca gg= aggtaag gtataatccg 



32/35 



THISPASEBLAHKlBwrot 



WO 00/18935 

PCT/JP99/05175 



<210> 54 
<211> 40 

<212> nucleic acid 
<400> 54 

gttaatcgct tgtcaatgca ggcaggtaag gtataatccg 

<210> 55 
<211> 30 

<212> nucleic acid 
■ <400> 55 
gggttccagc ctcgtgcgga attcgtggag 

<210> 56 
<211> 25 

<212> nucleic acid 
<400> 56 

gcgttaccca gagctggatc ctcgg 

<210> 57 
<211> 16 

<212> nucleic acid 
<400> 57 

cagttgtggc tgatcg 

<210> 58 
<211> 17 

<212> nucleic acid 
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<400> 58 

ctttcccaga ctctggc 

<210> 59 
<211> 21 

<212> nucleic acid 
<400> 59 

gctataattt gacgtgagca t 

<210> 60 
<211> 25 

<212> nucleic acid hA,/ - "A, 

Sinner. , 

<400> 60 

gctcacgtca aattatagca gtgtc 

<210> 61 
<211> 54 

<212> nucleic acid 
<400> 61 

ttgttgtcat tctgtgcgac actgctataa tttgaacgtg agcagttaac agcc 

<210> 62 
<211> 63 

<212> nucleic acid 
<400> 62 

gttaactgct cacgttcaaa ttatagcaft gtcgcacaga atgacaacaa agaattaaaa 
ttg 
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<210> 63 
<211> 25 

<212> nucleic acid 
<400> 63 

gctagcctcg ggagc.tctct aggag 

<210> 64 
<211> 25 

<212> nucleic acid 
<400> 64 

•gatctttccc agactctggc cacgc 



35/35 



W »SPM5E BUNK 



mmmmm^ pct/j p 9 9/0 5175 



a. «wo«-r 5 mmm^m u po ) 

Int. Cl 7 C12N15/67, C12N15/52, C12P13/04, C12P13/14, 
C12P19/38, C12N9/02, C12N9/10, C12N1/21 



■*«rffofc«/MRSM* (BR4#*H»S( (IPC) ) 
Int. Cl 7 C12N15/67, C12N15/52, C12P13/04, C12P13/14, 
C12P19/38, C12N9/02, C12N9/10, C12N1/21 



BIOS IS (DIALOG) , WPI (DIALOG), JJpST77# (J O.I S) 









P, A 


FOURNIER, B. et al. "Strength and regulation of the different 
promoters for chromosomal j3 -lactamases of Klebsiella 
oxytoca" , Antimicrobial Agents and Chemotherapy (April, 1999) 
H43#, p. 850-855 


1-16 


P, A 


JEFFKE, T. et al. "Mutational analysis of the ebb operon . 
(CO2 assimilation) promoter of Ralstonia eutropha" , 
J. Bacterid. (July, 1999) ' Sgl81^, p. "4374-4380 


1 - 1 6 


X 


JP, 6-502548, A WvHf-:/') 
24. 3M 1994(24. 03. 94) 

&W0, 93/03158, Al. &.FR, 2679921, Al &FR, 2679922, Al &EP, 551506, Al 


1 7 



[x) C«fl5«*i:t)3t»^Siit^S.' 



to 

S^L< liifeo#!SiJ4SS«:«i5i-rs/::«>Jc5lffl-*"S 



17. 12. 9 9 



28.1 2.99 



B^B^Wfr ( I S A/ J P) 
100-8915 



Hi 



4 B 



9 7 3 5 



lfl£## 03-3581-1 101 



3 4 4 8 



tt«PCT/ISA/2 10 <SS2-<— ^) (1 9 9 8^7^) 



m&m&8r& PCT/JP.9 9/0 5 1 7 5 



# 7- 3 «; -* 



A 



jp, 63-214189, A (MitmJlMm^tt.) . 
6. 9 J3. 1988(06.09.88) 



1-16 



iSPCT/ISA/2 10 (*2'<-: (1 9 9 8*7 JJ) 



v n 




2. □ »#<0jgffl; 



lis -rco 



3. □ »*oj5H 



^«*©«HT*,orPCTa»J6.4(a)Oj| ! 23tat«lS3S:oa3eK 



3 0 <«^,tSSS,!;S?Sii««^^»---. 



*«PCT./rs A /2 10'(»l-«-j?©tt|| (1) ) (19 9 



8 ¥7 J!) 



. ,! 



\ 

1 
t 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP99/05175 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C12N15/67, C12N15/52, C12P13/04 # C12P13/14, 
C12P19/38, C12N9/02, C12N9/10, C12N1/21 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 C12N15/67, C12N15/52, C12P13/04, C12P13/14, 
C12P19/38, C12N9/02, C12N9/10, C12N1/21 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
BIOSIS (DIALOG) , WP I (DIALOG) , JICST(JOIS) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



P,A 



P,A 



FOURNIER,/B. et al. "Strength arid regulation of the 
different 4 promoters for chromosomal (S- lactamases of 
Klebsiella Oxytoca" , Antimicrobial Agents and 
Chemotherapy (April, 1999), Vol. .43, No. .4, pages 850-855 

JEFFKE, T: et al. "Mutational analysis of the ebb ope r on 
(C02 assimilation) promoter of Ralstonia eutropha" , 
J. Bacteriol., (July, 1999) Vol. 181, No. 14, 
pages 4374-4380 

JP, 6-502548, A (Orsan) , 

24 March, 1994 (24.03.94) 

& WO, 93/03158, Al & FR, 2679921, Al 

&. FR, 2679922, Al & EP, 551506, Al 



JP, 63-214189, A (Asahi Chemical Industry Co. 
06 September, 1988 (06.09.88), 
(Family: none) 



Ltd.) , 



1-16 



1-16 



17 



1-16 



I I Further documents are listed in the continuation of Box C. Q See patent family i 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing 

date 

"V document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 



"T* later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
17 December, 1999 (17.12.99) 



Name and mailing address of the ISA/ 
Japanese Patent Office 

Facsimile No. 



Date of mailing of the international search report 
28 December, 1999 (28.12.99) 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



International applibation No. 

P.CT/JP99/05175 



' reSpe " of "rtair^lam,, uiule. Ample J 7(2Xa) for the following 
O Claims Nos.: • . • •, 

because,heyr ^^ \ 



reasons: 



Claims Nos.: 



such an 



3-D Claims Nos.: 



Tn , ra „,.. application, as lol ows: 

Inventions as set forth in claims i (-„ 1 1 v - ' 
a corynebacterium having as improved Lino I t0 3 P roce ss for preparing 

characterized by preparingTTtants by ° r ™ cleic acid-produc?ivig 
an amxno acid or nucleic acid bTosvnth^ 9 the P romo ter sequence of 
coryne bacterium, a gene having the^^t 9 ^ ° n the chr °n»osome of the 
■^rocBmBforpTod^i^ aami ^J^^^^ the producing bacterium and 
bacterium. oaciclornuc leicacidby culturing the producing 

J-glu^^dVSlJSSg^ L-;iutamic e aSd S '""J? Pr ° CeSS f ° r Pacing. 
Su'hb 016 ^ t0 4 - flu ^O3lufaSra C cid Cld " Pr0dUC:in9 c6r ^ e ^cterium 

the ^t^*?^^J^£t? *»rth in claims i to IS and 

and thus cannot be considered- as 



1. □ Quired addition., search fees were timely paid by the applicant, this i 



international search report covers all searchable 



an additional fee, this Authority did not ii 



invite payment 



3 ' D -sss^ 



4D 



Ke mark on Protest Q ^ additiona , M fees _ ^ ^ ^ 

U No protest accompanied the payment of additional search fees. 

Form PCT/ISA/21U (continuation of first sheet (1)) (J u]y 1992) 



